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THE BLBGTRIG CLUB 


“ost Successfully Inaugurates Its 
Lecture Season. 
LECTURER’s ‘‘ CASUAL IDEAS” PROVE 
TO BE A MINE OF VALUABLE 
SUGGESTIONS. 
he attractive, well-lighted parlors of the 
KE ctric Club were filled with members and 
ed friends Thursday evening, October 
It was the occasion of an address by 
Dr. Leonard Waldo, of Bridgeport, Conn., 
trical engineer of the Aluminum Bronz 
Company, formerly of the Yaie Observatory. 
l meeting was the first of the lecture 
on, and the large attendance and the in- 
terest expressed were conclusive proofs of 
the importance and nature of these monthly 
herings of electrical men. Among those 
present were A. R. Foote, special agent of 
the Census Bureau for the electrical industry; 
F. 8S. Terry, Chicago; H. J. Conant, Bos- 
A. J. De Camp, Geo. F. Porter, Phila- 
hia ; M. Roman, Paris; E. G. Acheson, 
ittsburgh ; E. 8. Hayden, H. L. Bancroft, 
D. Stanley, Dr. L. Waldo, Bridgeport ; 
3. Baker, New Haven; W. T. Beidler, 
timore ; D. L. Hungerford, Waterbury ; 
Ward Leonard, C. O. Baker, Jr., Geo. 
Coggeshall, P. H. Alexander, C. H. Bar- 
J. H. Balston, E. E. Bartlett, Channing 
Baxter, H. E. Baxter, T. P. Conant, Jarvis 
3. Edson, J. Furgeson, E. T. Gilliland, A. 
\. Garratt, H. D. Hall, S. Insull, W. D. 
Ludlow, Geo. T. Manson, F. C. Mason, E. 
F. Peck, C. W. Price, H. A. Reed. T. L. 
Scovill, C. E. Stump, C. E. Shainwald, W. 
1). Spear, J. C. Tomlinson, F. Vonder Luhe, 
Dr. 8S. 8S. Wheeler, G. C. Wilde, G. Worth- 
ton, F. H. Wall, G@. W. Walker, ‘W. 8. 
ry, 8S. Marsh Young. 
\ number of gentlemen participated in 
Club dinner prior to the meeting. At 
) President Gilliland called the assembly 
rder, and introduced Dr. Leonard Waldo, 
o spoke as follows: 


ME CASUAL IDEAS CONCERNING 
REQUIREMENTS, POSSIBILITIES AND 
RISKS OF THE ELECTRIC CLUB.” 


THE 


n other days, when the spirit of adven- 
e was more fully upon me, I have some- 
es heard a disconsolate man-of-wars-man, 
he face of gales which were strong and 
sails to be lowered, sing out, 

here is a sweet little cherub sitting up aloft, 
Who always looks out for poor Jack.” 

refrain came back to me when our 
rubic secretary casting his eye horizon- 
rd and spied a poor Jack who was un 
kily constrained to appear before you and 
cuss a topic concerning which he is per- 
tly confident any other member of the 
ib knows more than he. Most of us are 
omewhat familiar with the requirements, at 
ist the financial ones, of the Club; _per- 
ips we have never thought of any other 
ssibilities than those which occurred to 
the dog when he had his day, and as to 
there being any risks, it is supposed that our 
insulation and our insurance is such that we 
have reduced risks to a minimum, besides 
which a number of our brightest co-workers 
have shown clearly to the public at large that 
there can be no, at least fatal, risks con- 
nected with electrical machines, social or 
otherwise. } 
_Our Club is a peculiar one ; unlike the 
Electric Light Association, we are demo- 
cratic, and our list of members include those 
who invent, and those who construct, and 





those who make, and those who sell, and 
those who describe. And then there is that 
additional class who lead us into the courts 


of the law, and too often into the temples of | 


injustice, and who teach us how to spend 
the money of our stockholders in litigation. 
We have not many who might be called 
‘‘club men.” I doubt whether we have very 
many out of whom club men could be 
made. Our dinner tables, well stocked 
as they generally are, with the nature and 
art of the times partake more of the nature 


of the business man’s lunch than they do of | 


the leisurely discussed club man’s dinner. 
As a club we are constantly reminded of, and 
are in connection with, the central idea upon 
which we are founded. ‘This idea I take it 
to be is that among the workers in the tre- 
mendous activity of the new servant of the 
world’s progress, there are grouped in the 
metropolis of the new world quite enough 
men of brains and money and associative 


proclivities to establish a meeting place for | 


them. And without considering very much 
the whys and wherefores we find ourselves 
associated, owning property, and with the 
machinery and social organization of a club. 

The first thing which strikes us is that the 
Club is a meeting ground of practical and 
scientific men. I dislike these terms. they 
are misleading, but they will suffice for the 
present. I do not recall any other meeting 
ground quite as good as this for these two 
classes of people. Because here we have the 
meeting of the three parties to the electrical 
progress ; the capitalist, the inventor and the 
engineer. It is a limitation of human nature 
that we often incorrectly attribute to a man’s 
scientific knowledge. his imperfections in 
other ways. A man’s pure science may lead 
him to very accurate calculations, and so far 
his knowledge is good and useful. His want 
of businesslike habits, his lack of industry in 
upaccustomed channels of work, and the 
human nature which prompts him to think 
that his success in lines of thought must nec- 
essarily be indicative of success in lines of 
action may be the true causes of his want of 
practical success. By habit and tradition, 
however, the practical man assumes that the 
want of success is owing to his friends, being 
a theorist, and so between practice and 
theory, there has been a distrust on the one 
side, and the coolly dignified non-interference 
in the affairs of the practical life on the other. 

Any one who has to do with shops and 
artisans kr>ows that what are commonly 
called ‘‘shop methods” are the happy dis- 
coveries of generally intelligent artisans, and 
that they frequently anticipate by years or 
centuries the theoretical deductions of the 
purely scientific student. I have sometimes 
wondered in watching a skillful melter pour- 
ing heavy crucibles of molten bronzes how 
long it would be before the student of mole- 
cular physics would be able to compute the 
wave length which light should have in order 
to give the peculiar hue which tells the ex- 


perienced practical founder just when he can | 


pour metal so that it shall have a maximum 
of strength or of ductility. The calculation 
of the orbit of Neptune is a childish problem 
in comparison with the calculation which 
should determine the simple fact which is 
daily knowledge with the founder. On the 
other hand. the same founder would be at a 
dead loss if he were to try to deal with the 
problems of magnetic fields and electric 
capacities by the accumulated wisdom of 
his cast or any shop methods of his present 
resource. 

In the union of pure and applied elec- 
tricity therefore, there is a very exceptional 
opportunity to dispel much of the estrange- 
ment which has existed between the two 
classes of human workers; nowhere else are 
the results of the highest science so quick] 
applicable to the progress of the race. No 
place else is better than the arena of a social 
and professional club. It is an experience 
not likely to be forgotten when one trained 
as a student of pure science passes into the 
field of practical construction, and having 
lost the feeling of warm fellowship which 
exists between the students of pure science, 
he feels the withering scorn of the bench 


worker, or the office man who has risen from 
the bench, whenever he ventures his advice 
concerning subjects which he has not studied. 
save in the school room or the laboratory. 
The man who applies the spectroscope to the 
Bessemer converter must look out for him- 
self while he is around the furnaces. For 
the man of ideas and theories is at best a 
heretic in the field of practice. The field of 
practice always represents the powers that 
be, these are always conservatives and fear 
| ful of innovation. It was maintained by the 
powers of the church whose conception of 
the physical heavens was rudely disturbed 
by the immortal Galileo that, though his tele- 
scopes were trustworthy so far as terrestrial 
objects were concerned, yet they were utterly 
misleacing when directed towards the 
heavens. 

One of the first requirements of our Club, 
I should say. is a library. If we visit the 
University Club, or the Union League, or the 
Law Club. we find therein well stocked 











|THe Dwiest SLATE ENDLEss- BELT 
| MuutreLe-SprnD_Le Dri. (See page 2.) 


| libraries. If we visit our Club, which pre- 
| sumably is an equally good place for retire- 
| ment and leisurely study, we find our larder 
much better stocked than our library. There 
are hardly any of us but who have wanted, 
at some time or other, to consult some of the 
working books; and we have wanted to use 
them under the freedom from restriction 
which the Club library gives. This is par- 
ticularly true, I suspect, of the non-resident 


tion of supplies, a desire for quiet study 
away from the busy life of the factory, and 
we naturally turn to the quiet of the Club. 
We have one great advantage in establishing 
our libi ; the literature is new, the books 
can be had and we do not require many of 
them. Three thousand volumes well se- 
lected with the periodicals to date would 
give us what we need. We have the room, 
and a library committee could arrange the 
care and custody of the books to the entire 
satisfaction of the Club’s members. I am 
not sure but that the members would re- 
spond to a call for the gift of books, but in 
that case care must be taken to have it un- 
derstood that the library committee would 





members of the Club. A patent case, a ques- | 





return books which were duplicates or which 
seemed unlikely to be of such permanent 
value to the Club that the shelf room could 
be afforded. I venture to leave the sug- 
gestion that we establish a gcod professional 
library at the Club’s rooms in the confident 
belief that it will receive your serious con- 
sideration. 
When the Club was first organized I re- 
member the project of establishing a labora- 
tory was discussed ; I do not know what the 
opinions were at that time which prevailed 
against it, but I hardly think it is possible 
for the Club to maintain a laboratory. A 
book is not apt to be rendered unserviceable 
to one man because another man reads it ; 
but I am very much afraid that the gal- 
vanometers used by one observer would be 
quite useless to the habits and individualities 
of another. The maintenance of a labora- 
tory is in itself a complicated undertaking, 
and no one face to face with the actual con- 
ditions of maintaing a laboratory in the state 
of efficiency would think it possible under 
the auspices of Club life. 
I have already pointed out that in the quiet 
seclusion of the Club the men of thought, 
and the men of capita! and action, meet. It 
is among the possibilities of the Club that 
this meeting and discussion over the post 
prandial cigar should have its fruition in the 
solution of the public problems which the 
advent of electricity has introduced. There 
are mines of valuable information sunk deep 
in the transactions and archives of the learned 
societies which are unheard of by the men 
who alone can make such ideas effective and 
profitable to our civilization. Club discus- 
sion is sud generis. It bas not the formalities 
or the scientific comprehensiveness of the 
professional and technical society, nor bas it 
the want of knowledge characterizing the 
ordinary lay discussion of technical subjects. 
It is humanitarian as well as scientific. It is 
social as well as technical ; and a man who 
thinks, sees how to think directly in the line 
of human needs, and the man who pays and 
builds sees better for what to pay and how to 
build. 
We are a metropolitan Club. There are 
certain live issues agitating metropolitan 
life ; and with these issues we have as di 
rect a relation as had the Union League 
Club with the political life of the United 
States at the time of its formation. We 
know that the light of the twentieth century 
is t> be found in electricity. We know that 
we are public benefactors when we turn the 
light of electrical day into the dark corners 
where crime and pauperism make property 
unsafe and life wretched ; and yet I think 
there is not one of us but feels in our inner 
hearts that there is something wrong when 
we allow our angel of life and light to be- 
come an angel of death. It is a stinging re- 
buke to our scientific and business enter- 
| prise when this faithful lineman, or that 

ignorant and inoffensive child. becomes a 
| victim to the power we are distributing. 
| We all know the steady battle which pro- 
gress is always waging. Perfection only can 
come after this difficulty,and that unforeseen 
at the commencement has been surmounted. 

Each individual case of the applications of 
| electrical power presents new difficulties and 
| different ones from any of its precedents. 
| The lighting of a closely populated metro- 

polis isa very different problem from that 
of lighting a coal mine or a village; in the 
metropolis the electricity is harnessed to 
| many needs; the exquisitely delicate tele- 
| phone, the heavily belted engine, the tele- 
graphers’ key and sounder, and the electri- 
cal platers’ vats, are all members of the 
swarm of electrical powers. They each 
have their rights; they each have their rep- 
resentatives in such aclub as ours. No- 
where else can the fruitful tree of concerted 
action be so well planted and tended as 
around the genial fires of our Club. 

It has happened to me in the line of pro- 
fessional- work. to have been in charge of 
the most powerful dynamos the art of man 
was able to construct at the time of their 
erection ; I have seen those dynamos run- 
ning day and night tended by relays of or- 

















dinary workmen and blazing away continu 
ously from three to six thousand amperes of 
current and feeding the blinding mass of 
electricity through groups of seven carbons, 
each carbon 2!4 inches in diameter, in the 
furnaces which were melting the sands of 
the sea and in -which firebrick melted and 
ran like molten metal. I bave seen the con- 
nections of copper cable handled with the 
utmost impunity by the commonest day 
laborer around the works, and with no more 
thought or concern than he would have 
shown in handling a spade or crowbar. 


The current through the twisted cables 
produced about the copper so strong 
1 magnetic field that a small bar of 
iron would be held) by the copper 
cable as by a magnet. I suppose that 


the amount of current ordinarily proving 
futal is between one tenth and one-twentieth 
of one ampere, and that the laborer handling 
such furnace conductors would be instantly 
killed if so much as one-tiftieth thousandth 
of the current left the bare conductor and 
passed through a vifal organism. Now, is 
there any very good reason why conductors 
which ure meant to deliver at are light ter 
minals, say 10 amperes current, should be so 
fraught with danger when their insulation is 
broken? Is it the price of copper which 
makes multiple wire distribution t xpon 
sive? Isit the invasion of the patent field 
by men who have been quick to combine old 
1 q info new 


OO ¢ 





principles and common knowledge 
combinations by which vested capital was 
protected by the courts 7 lave our engineers 


made the mistake of forgetting the value of 
human life and net-worked a community 
with conductors having poor insulation from 


outwards, and who bave failed to 
iuticipate the necessity ot protection from 
vithout inwards? It is not so difficult to 
make the current keep its proper path by 
outward insulation, but it is very difficult to 
make the insulation stay where it is 
attacked by the chemical destroyers in the 
ir and the physical accident of storms, cut 
ind blows, As to burying suc h conductors, 
about all that can be said is that they will 
make a very lively graveyard for some of 

ir mild-mannered and inoffensive tele 
phonic and telegraphic fellow 

In Paris they nd of ¢ and 
underground tunnels and that sort of thing, 
but in New York the earth beneath and the 
vaters under tie earth conspire to make such 


within 


put when 


are f itucombs 


burial probably impracticable. As it was 
suid of marriage it might be a failure, but 
celibacy was a much greater one, 

Now. if copper profitably mined at six 


ents and paid for by us at 11 is too expen 


sive to establish the proper mains in New 
York for low tension lighting, it is right 
here and among our own possibilities that 


we can discuss and fermulate the legislation 
necessary to give us raw material for mak 
iny metropolitan electric lighting safe and 
ecovuomical ; the low tension current of such 
an electrical furnace, as | have before referred 
to, would supply perhaps 5,000 incandes 
cent lamps with perfect but to dis 
tribute these lamps will require plenty of 
‘copper, and the ultimate economy of long 
distance transfers of light or power is a 
question of the copper. Copper 
with us is raw material, and after our bitter 
experience with the copper syudicate. 1 can 
conceive of no argument which can | 
with electrical people for adhering to a pro 
tective tariff on copper. There is no use in 
the gas people thinking that they are the 
people to furnish light, for jighting pur 
pus s vas is as cerininly doomed as the stage 
coach upon the appearance of the railroad. 
The province of gas in tie future is to sup 
ply heat and not light, and if we are tem 
porarily exposed to the comment of an 
indignant public, it is because we have 
builded according to the light we then had 
and not always wisely nor well, and have 
been hampered too much by the ignorance 
if legislators, or the importunities of stock 
holders, and have strained the capacities of 
individual lighting systems by placing them 
in positions for which they were not on the 
whole idapted, 

fie energy and practical 
ploiters of any given system is dangerous to 
the community, unless it is accompanied by 
the kind of knowledge which informal dis 
cussion in such a Club as ours would give. 
The public once roused is a good deal of a 
mob, and they are apt to fall upon the just 
und the unjust alike; it is for us to play a 
strong part in moulding and enlightening 

uch public opinion, and to see to it that our 

social standing and the geod, honest work 
which we dois such as to make us a power 
in the community in any cause which we 
champion. 

If our possibilities are great, our risks are 
vreat also; we do not ges to the Club to 
work ; nothing could be worse for us than 
the idea that we were attending a meeting of 
n academy of sciences in club matters ; and 
my own observation leads me to remark that 
no casual observer of club nights would ever 
mistake a meeting of thisClub for a 
of an adademy of science. In fact 
inscription for our walls to date might be, 


We mas live without books, but not without cooks.’ 
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classes of electrical in ‘ 
referred to, and I think the risks of ( 
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the lines of comedy, or nance { i 
benefit to the Club: and it mig rf te y 
pen that a programme of several 
would prove enterta 
well: a bit of mu 
novel piece of apparatus are al thin the 
scope of Club night 
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eventleme I 





usked to give 


‘electrical execution 


Dr. Waldo: Mr. P: 
one of the majorit F 
execution. I think our views hav tH been 
ingeniously expres 


| the various pieces of expert testimony for 


the 


IDK 


the edification of the public concerning 
fatality of electric curs s. Ido not.tl 
that we ought to be put in the position of 
introducing a new monster for the destruc 
tion of those whom the law has plenty of 
»pportunily 


for removing in othet iVs 


and | feel that there is a good deal of justice 
in the plea that to execute by electricity is 
to give the unnecessary horror of tradition 
to that which is a powerful agency for good 
| and which, in its birth, is entitled to a fair 


Aid as a committee of one, appeuring at un- | start on its career through the civilization of 


expected times and calling upon the culinary | the centuries to com¢ 


I think that there 
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are abundant means for the execution of 


criminals which are utterly free from any | 
ethical objections, and it has always seemed | 
a burning shame that we should be | 


to me 


called upon to help to explain the agent, the | 


knowledge of which is for the good of man- 


kind, for the purpose of adapting it to the | 
Tam quite sure that | 


execution of criminals, 
is the opinion of alk the strong, earnest 
thinking electrical pcople, of those who are 
doing the world’s work in electricity ; and it 
is a pitiable thing when committees are 
appointed and courts of investigation take 
the matter up of seeing whether this new 


and useful and powerful and elegant agent | 


can 
wilful destruction of life. 

On 
president was authorized to appoint a com- 
mittee of the 
the lecturer in regard to a library. 


be prostituted to such purposes as the 
(Applause. ) 
motion of 
five to consider suggestion 
made by 
Mr. Garratt moved that the president ap- 
consider the advisa- 


point a committee to *’ 


hility of offering prizes for papers to be 
Club ; 
this Club to competitive papers, the commit 


offered before this that is, to open 
tee to consider those papers, and prizes to be 
offered for the most excellent ones.” 

Mr. Tomlinson : 
imendment to the motion, that the address of 
Dr. Waldo, when printed, be referred to the 
with that 


y report back to the next meeting of the 


I would suggest, as an 


board of managers instructions 
Club some plan of action having in view the 
practical effect the suggestions 
Waldo. I do this, to make 


comprehensive than has 


‘arrving int 
made by Dr. 
the motion more 


ust been suggested, for I think there are a 
reat many recommendations in the lecture 
of Dr. Waldo which should receive very 

ireful consideration. 1 mean in addition 
to the suggestion of a library and to the sug- 
restion of prizes for papers. My mind is 
directed chiefly to a suggestion which ran 
hrouch his entire address, that this Club, as 
a club, should occupy a more definite posi- 
tion than it does and take a greater interest 
n the various matters that may become the 
t of legislation 

The amendment was accepted by 
Garratt and unanimously prevailed. 

On motion of Mr. Edson, a vote of thanks 
was extended to Dr. Waldo for his address. 

The President: It has been customary, | 
believe, on the occasion of our first meeting, 
to present a report of the condition of the 
Club. Many of our members have been away 
this season in Europe a longer length of time 
than usual and for that reason this work has 
heen delayed, and at our next meeting such 
i report will be presented, and I think it will 

uralifying to the members of the Club. 

The meeting then adjoined. A very pleas- 
int social hour followed, in which some 
delightful singing by Mr. Carl E. Dufft, of 
New York, accompanied by Mr. Albert J. 
Holden. greatly added to the enjoyment of 
ill. The lunch served in the up-stairs dining 
room was not neglected, and the Club’s repu- 
tation in this department of its entertainment 
scored another success 

All in all, the first 


subjec 
1 


Mr. 


meeting was a most 


pronounced success, and will undoubtedly 
he followed by mapy more of a similar 
character. 

_— ~_>-- 


Endless Belt Multiple-Spindle Device of 
the Dwight Slate Machine Company. 
Every electrical factory in this country, 

itd their numbers are rapidly increasing, is 

interested in the development in the manu- 
facture of drilling machinery. The electrical 
manufacturer appreciates the fact that this 
is one of the most important items of ex- 
pense to be met with, and he is constantly 
m the lookout for ‘improvements that will 
suve time and labor. The drill user will be 
intersted in the three-spindle drill illustrated 
in the Review this week. It is intended to 
meet the wants of those who desire a movable 
tuble operated by hand or foot labor, and has 
just been put on the market by the Dwight 

Slate Machine Company, of Hartford, an. es 

tublisiment that has become very popular in 

electrical manufacturing circles on account of 
the accuracy and reliability of the goods sent 

A novel feature of the drill shown 

is the method of driving the spindle. This 

is accomplished by means of an endless belt 
some 18 feet in length so arranged as .to 
drive all the spindles. To provide for *‘ take- 
up” of the belt necessary from wear or 
change of atmosphere, two movable tighten- 
ing pulleys are provided. The advantages 


cut 


of this arrangement will be at once seen. 
lhe single long belt takes the place of the 


many short ones usually employed, and be- 
ing endless, runs smoothly and without the 
innoyances resulting from vibrations caused 
by the lacings passing over or around the 
pulleys. In addition, the belt has a contact 
if one-half to two-thirds the circumference 
of the driving pulleys, thereby insuring a 
continuous steady motion in spite of any 
variation in the work, this result being 
obtained with-a minimum of belt tension. 


Mr. Jarvis B. Edson, the | 
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the 


| The Electrical Industry and 
Eleventh Census. 

[Written for the Ececrricar Review. 
| Ever since a ceusus of the pecple was 
| taken by Moses. in the wilderness of Sinaj, 
| more than 8,300 years ago, peoples, whey 
| Civilized, have made some effort to count 
their own numbers; ever since- th days 
| When Servius Tullins in Rome, about 1 000 
years later, collected statistics of the people, 


thinking minds have been~ interested in the 
| study of man in a social state, by the sys. 


tematic arrangenient of figures represi iting 
his deeds and possessions. 

Strange indeed that an art so old should 
have remained in an undeveloped staic so 
long, but itis a fact that until the p 
century the art of using statistics for the 
purpose of restrictive and protective |cgis. 


sent 


lation has scarcely been a factor in soci! or 


political systems; and to-day—as may be 


seen from the conflicting and confusing 
opinions rife even in legislative and judicial 
halls—we have not yet learned to unfail- 


ingly draw the same deductions from the 
same data. 

That portion of our population which has 
been eng in the branches of 
electrical industry has had no time to keep 


various 





record of what bas been done, until at the 
present time we only know in a general way 
that hundred million 
been invested and several tens of thous:icds 


several dollars liaive 


of persons are employed. Some of us, for 
whom the subject has had more than usual 
interest, have devoted much of our indi 


ual time to the collection of electrical statis- 
tics, and the figures as far as they go are as 
accurate as most statistical figures, yet we 
have but touched the whole subject which is 
to all of us largely a terra incognita. 

The National Electric Light Association 
in its wisdom has chosen from its members 
one whom it believed peculiarly fitted for the 
work, and has recommended to the General 
set him at work collecting 
electrical statistics to be published as part of 
the census reports of 1890. The General 
Government has acted upon the suggestion 


S 


Government to 


of the Association and the electrical frat 
nity awaits with interest the results. 

It would be inappropriate for the present 
writer to suggest the method by which thes: 
statistics shall be compiled, for although it 
details from the 
method employed in the statistics of any 
other branch of industry, yet the general 
principles and methods observed by all statis 
ticians will hold good. It is however app 
priate for us to discuss what information 


must differ in some minor 


shall be collected, and sothirg will aid 
government statistician more than a thorouch 
discussion of this whole subject in the el 
trical journals. 

The writer has for some years held c 
crete views in regard to the statistics of this 
industry, which are undoubtedly open, and 
are here advanced for friendly criticism and 
discussion. They are as follows : 

The whole subject should be first separated 
to wit: Class I. The nu 
ber of corporations, firms and individu:'s 
engaged in electrical pursuits. Class IL. T 
capital invested in electrical industries. Cla-s 
Ill. Earnings of persons engaged in ek 
trical pursuits. 
electrical apparatus. Class V. Materials usc: 
in the electrical industries. These five classvs 
should be distributed into sub-classes, th« 
into divisions, and these into sub-divisio! 


into five classes, 


Class lV. Gross earnings of 


which again in some cases must be still fu 

ther distributed. In each distribution there 
should be the smaliest possible number of 
groups which will permit of an unmistakab!e 
and unconfusing classification, each group (0 
contain the greatest number of kinds of 
similar things. This may be best explained 
by referring to the accompanying Tabular 


View. ClassI is here seen to be first dis 
tributed into four sub-classes, viz: 1. Manu 
facturing. 2. Operating. 3. Educating 


4. Insuring. And it is at once evident that 
cach of these sub-classes must be distributed 
into three divisions, viz: A. Corporations ; 
B. Firms; C. Individuals, ete. We bave 
now got Class I distributed into 12 divisions, 
and so far the work has been simple. Great 
care must now be observed in still further 





distribution, following the principle already 





the 
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writing and drawings. 
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LASS Ill 


LASS IV 


CLASS V 


livisions 5, 6, 7, ¢ 
lition, as they are in themselves suffici- 

specific, Sub-division 10 should in- 
not only conductors pure and simple, 
example bare copper and iron wire, 
also insulated wires, for it is evident 
t the function of a conductor is only to 
differ- 
and anything which sur- 
nds such a path for the express purpose 
confining the resulting current within 
inds becomes part of the conductor. 
vident that some insulating materials are 
inufactured for the purpose not of deter- 


a path = for 
s of potential, 
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own that the groups must be as few as 


stent with a thorough classification. 
ne of these sub-divisions must be 
ely defined ; as for example Sub- 

1, Signalicg Apparatus, must be 
d to those electrical devices which 
sound and sight signals, excluding 
ind signs which stand for alpbabeti 


cters 2nd articulate speech. Sub- 


> Telegraphic Apparatus, should be 
ed to those devices which produce or 


excluding conductors and genera- 
wv to a distance, (by printed or im- 
huracters, flashes or moving spots of 
ving pointers, or sounds,) sensual 
ions which stand for alphabetical 
ers or words. It should also include 
vices for transmitting and receiving 
Subclass 3 
nclude all transmitting and receiving 


tus for signals, which reach us through 
litory nerves,in the shape of articulate 


the signal having been transmitted 
ily through a conductor or by elec 


Number of corporations, 


industries 


electrical pursuits. 


apparatus. 


industries 


TABULAR View ACCOMPANYING MR. GARRATT’S ARTICLE ON 


netic induction through space. Sub 


ion 4 should include all stationary elec- 
ictors not directly used in Sub-divisions 

and 3. For example, a telegraphic 
ler is an electric motor pure and simple, 
1y virture of its exclusive use as a device 
eceiving signals standing for alphabeti- 
haracters, it belongs in Sub division 2 


8 and 9 need no special 


equilibrating 


‘apital invested in electrical } 


Earnings of persons engaged in } | ee 


Gross earnings of electric mt 


Materials used in electric | 


It 


| effort can be overcome. 


paths ; as for example glass and porcelain | 


insulating knobs of all kinds, blocks, sheets, 
etc., of hard rubber and similar materials. 
These properly fall within Sub-division 11 ; 
though electrical resistances as, for example, 
German silver wire and certain forms of car- 
bon should properly fall within Sub-division 
10, for they form intentional paths for elec- 
tric currents. Sub-divisions 12,13 and 14 
offer no particular complications, for their 
limits are well defined. Thus we see that 
we have distributed Division A of Sub-class 
1 of Class I into 14 sub-divisions, and if we 
should distribute the other 37 sub-classes the 
same way,we should have in all 532 headings 
into which the final figures of the census 
gatherers would be divided. Fortunately this 
will not be necessary, though the number of 
headings will probably be quite large, as 
many as 148, leaving out any distribution of 
the subject of Insurance. (See Sub classes 4 
and 6.) 

The footings should read for each degree 
of distribution ; for example, the total enu- 





{ Sub-Class 1—Manufacturing 


| Sub-Class 2—Operating. 


firms and / 
individuals engaged in e ectrics. \ 


Sub-Class 3—Educating 


| Sub-Class 4— Insuring 


Sub-Class 5— Manufacturing 
“ 6— Operating 

) 7—Education 

8—- Insurance .. 


Sub-Class 9 


‘ 


Sub-Class 18 . 


Sub-Class 30... 
“ 3 


“ av 


meration of Class I should be given, then 
the total of Sub-class 1, then the total of 
Division A, and, finally, the footing of its 
Sub-divisions. This should, of course, be 
done with all the other classes, sub-classes, 
divisions and sub-divisions. 

One of the first things which will occur to 
the general reader is the apparent difficulty 


of anything more than the most general sub- | 


division ; for example, it may be said that 
although there are those who manufacture 
exclusively arc light apparatus and those 
who manufacture only incandescence appa- 
ratus, and those who manufacture only 
stationary motors, and those who manufac- 


ture only loco motors, yet there are also | 
those who manufacture all of these various | 


kiods of apparatus under one establishment. 


| This is, of a truth, a difficulty, but like most 


difficulties it is only an obstacle which by 
To go into an ex- 
planation of the methods of doing so would 


ning the paths of currents, but simply to | be to write a treatise on that branch of the 
the current from taking certain | subject known among statisticians as geo- 


metrical averages, which is not the object of 
this article. 

Sub-classes 2 and 3, with their six divisions 
and 44 sub-divisions, offer no specific difti- 
culties, though it is evident that each sub 
division should be very accurately defined 
before the final compilation of figures is 
altempted. 

Sub-class 4 is a subject which should 
receive special treatment. It is the writer's 
opinion that the classification of the subject 
of insurance, which carries with it the sub- 
ject of inspection, 
by the aid and counsel of the ‘‘ Committee on 
Harmonizing Electric Light and Insurance 





Chicago, Ill —The Central Electric Com 
pany of Chicago filed a certificate of increase 
of capital stock from $50,000 to $250,000. 

Carlinville, 111.—Th« 


Interests,” of the National Electric Light Phone Company, at Carlinville ; 


can best be accomplished 


Carlinville Tele- 
capital 
stock, $25,000; incorporators, F. L. Bates, 
A. L. Given and B. M. Bates. 

Merrimac, Nass.—The Merrimac Electric 
Company, to furnish light and power to the 


Association, of which committee Mr. P. HI. 
Alexander, president of the New England 
Electric Exchange, is chairman, and of 
which Mr. Henry B. Cram, secretary of the 
same exchange, Mr. 8. E. Barton, chairman citizens of that town, has been incorporated 
of the electric light committee of the New | under, the general laws, with a capital of 
England Insurance Exchange, Mr. M. J. | $10,000. I, 3B. Little is president and 
Francisco, president of the local board of Thomas T. Robinson treasurer, 

i 1 Manufacturers of signaling apparatus, . 

2 telegraphic 
5 - telephonic 
Stationary motors 
loco motors 
6 : are light apparatus. 
. incandescence apparatus 
8 . electric welding 
’ heating 
0 : conductors 
11 : insulators 
chemical primary gene rators 
: secondary J 

j : instruments, switches, etc 


Division A. | A 
Ccrporations. . 


Division B. } \ Distributed into 14 sub 
Firms. j}°°''''*’{ divisions like A 


Division C. | \ Distributed into 14 sub- + , 
Individuals. \ + divisions like A. \ 13 
1 


15. Oper ating g signaling apparatus 

; telegraphic 

telephonic 

Stationary motors 

loco motors 

are apparatus 

incandescent ap paratus 

electric welding 

j electro 

| Division F. + ‘ Distributed into 12 sub-/ » e electro ae 

Individuals. ) } divisions like D ' 2 ' chemical primary generators 

265 ss secondary , 


| Division D. 
| Corporations, 4 


| 
| Division E. } \ Distributed into 12 sub-/ 
Firms. | ‘4 divisions like D \ 





Imetitutions having general instruction in 
physics, including elementary instruction 
in electricity 

{ Distributed into 2 sub-} 28. Special training schools for operators and 

and electro-mechanics 

29. Institutions having courses for higher instrue 

tion in electrical engineering, and confer 


Division G 
Corporations, 


Division 11. ( divisions correspoud 
; ) ( ing to 27 and 2° \ 


ee ae { Distributed like G, and ; ring a degree ranking with the collegiate 
s catego ; 
ly lividuals ice again divided into in \. B. or S. B. degree 

viii ienaes { structors and pupils. | 


Can best be distributed through co-operation with the Insurance Committee of the National Electric Light 
Association. 


Distributed like Division A of Sub-Class 1! 


.. Distributed like Class 1V. 
.. Distributed like Division G in Sub-Class 3. 
.. See Sub-Class 4. 





Salaries of managing officers, such as presidents, managers, treasurers, etc 
* consulting electricians, and electrical engineers not in schools and colleges 
* elec tric ians in se hools andec olle ges as instructors 
. pupils 
* persons doing purely electrical work not involving mechanical labor 


..Wages “ . in subordinate business positions — salesmen, clerks, book-keepers, etc 


do ing skilled mechanic al labor not requiring e Alects ie: al knowledge 
skilled 


u 
skilled ” requring some 





Gross earnings of electric signaling ap paratus 
- “telegraphic 
telephonic . 
v5 stationary electric Motive apparatus 
loco it 
electric are light 
“p incandescence light 
welding 
electro-plating 
electro-metallurgic 
che mnie al primary batteries 
~ secondary “3 


Valuation and classific ation, of mater ials use d for conducting electricity 
: * insulating 
magnetic circuits. 

in construction of instruments 
consume “lor burned to produce light 

in electro-deposition 

* primary batteries 
* secondary ai 

“ * " not apectiet te Divisions 30 to 37 


‘“*THe ELECTRICAL INDUSTRY AND THE ELEVENTH CENSUS,” 

underwriters, and Mr. Marsden J. Perry, Monson, Mass.—An act of incorporation 
are members. If the writer is not mistaken, has been taken out by the Monson Gas and 
this committee also numbers among its Electric Company, with a capital of $20,000, 
members at the present time the chairmen of George H. 
several other underwriters’ associations, and | Thomas T. Robinson treasurer. 

it is through this source that the government New York City.—The capital of United 
statistician can receive the greatest aid in 4:dison Manufacturing Company has been 
this difficult yet important branch of the increased from $500,000 to $1,000,000, and 


ubject.* nee . , 
7 ~ mar of what has been said in regard to % Certificate to that effect was filed in the 
County Clerk’s office yesterday. 


Classes I and II will apply to Classes III, 
LV and V, yet in each case the element ot Wi The Winchend 

i : inchendon, Mass.— The Winchendon 
acc » definition must be pre-eminent, and _——" . 
pray tt defin : . Electric Light and Power Company, of 
Wincbendon, Mass., has been formed with 


the fidelity to fact in the arrangement and 
footing of quantities will determine the 
—_ of the ‘le = gees — ‘es in | 2 capitai of $12,000. The following are the 
o compile the statistics of elec rics in caeitntiieieiiie Se Climemme 
America is a stupendous undertaking which officers Martin E. . yi INE, 
can only be accomplished under and by the | Waldo C. Corey, treasurer. 
coutrol and aid of the National Governme - Chicago, I1l—The Dearborn Elevated 
Even then the results will not be thoroughly Fi ee Le rae 
satisfactory unless each individual does his and Surface Electric Railroad ( “pes val 
share by freely giving all the information in | Chicago; to operate an ele vated and surface 
his possession, thereby holding up the hands | street railway by electricity. Capital stock, 
of the government statistician, Mr. A. R. $12,000,000. Incorporators, Walter L. Ses- 
Foote, of Cincinnati, than whom no more | *, : eo avid T 
fitting person could have been chosen for sion, Jr., H. H. C, Miller and David T. 
the work. ALLAN V. GARRATT. Corbin. 


Newton being president and 


president ; 
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The ees Sun of this city | says: ‘ Elec. 


tric lighting in this city must be made as 
safe as gas lighting.” Has our sunset con- 
temporary ever made a comparison of the 
deaths in this city resulting from gas and 
those resulting from electricity ? 





Simultaneously with the disappearance of 
the electric light in New York the life-de- 
stroying sand-bagger appears. Four citizens 
attacked in one week, three of them killed, 
and no arrests—of course New York is much 
safer to live in, now that our streets are 
lighted by gas. 


The Brooklyn Eagle speaks of a social 
event where the house was ‘brilliantly 
lighted from basement to cellar.” It might 
have added to the brilliancy had a few of 
the floors above the basement been lighted— 
unless Brooklyn cellars are on the roof. 








At each succeeding meeting of the New 
England Electric Exchange its importance, 
and the importance of the work it is doing. 
are better recognized. The establishment of 
such organizations in various parts of the 
country, with careful management, would 
undoubtedly benefit the electric lighting and 
power industries, 





We fail to see what the daily World of this 
city expectsto gain by misquoting Dr. Waldo. 
The statements attributed to him appearing 
in the World as a direct quotation, such as 
‘‘death dealing currents,” ‘‘greed of capi- 
talists,” *‘ invoking the courts,” ‘‘ menace to 
human life,” etc., were not uttered by the 
lecturer at the Electric Club, nor did they 
appear in the manuscript, a correct copy of 
which was given to the reporter of the World. 
An apology is due from that journal to Dr. 
Waldo as well as to its readers. 





Last week was a pretty good convention 
week in the field of electricity. The Review 
contains reports of the following meetings : 
American Street Railway Association, Rail- 
way Telegraph Superintendents, Western 
Electric Railway Association, Association 
of Sprague Agents, The Electric Club, and 
the Electric Exchange. Each of these or- 
ganizations met last week, and the readers 
of the REVIEW will find in this issue a com- 
prehensive account of the transactions of 
each. 





The manufacturers of covered wire are 
disposed to resent the idea now so freely cir- 
culating in the daily papers that they cannot 
produce a thoroughly reliable insulated wire. 
There are fire and weatherproof wires manu- 
factured by responsible companies. These 
companies, we believe, stand ready to guar- 
antee their work. If such wire, which is of 
course more expensive at first, but not when 
its life is considered, had been in the market 
when electric lighting first began, the num- 
ber of accidents, small as they are now com- 
paratively, would have been less; and in 
addition, had the companies more generally 
used the improved wire when it was placed 
on the market, the list of accidents would 
probably have been nil. Let the electric 
lighting companies meet this question in a 
manly spirit, improve their lines wherever 
they are defective, and we predict the 
present outcry against the danger of electric 
lighting will soon entirely disappear. 


A number—in fact a majority—of the 
members of the New York Assembly voted 
against the telephone bill reducing rentals 
below a reasonable figure. These gentlemen, 
or as many of them as there are hopes of 
reaching, are to be defeated for re-election if 
the actions of a scant half-dozen men,styling 
themselves the Board of Trade and Trans- 
portation, is to be regarded seriously. These 
self-sacrificing and, of course, unselfish and 
unprejudiced individuals are doing this, it is 
evident, first for revenge because the said 
members did not obey them before, and 
second because they want telephone service 
cheaper. They probably want many other 
things cheaper. We notice the name of C. 
C. Shayne, the furrier, as one committee 
man. Mr. Shayne, a greatly overcharged 
public would like to get its furs cheaper. 
It doesn’t care whether your profits pay rent, 
wages, insurance, etc., and leave you a fine 
income or not—what it would like isto get 
seal skins at one-half your present price. 

THE ELECTRIC CLUB. 

The first meeting this fall of the Electric 
Club was most auspicious. The attendance 
was large, the address timely and progres- 
sive, and the spirit uf the meeting was in 
favor of not only a continuance of the good 
work done by this organization in the past, 
but also in favor of widening the scope of 
the Club’s work and increasing its useful- 
ness in advancing the cause of electrical 
science. 

There were many valuable suggestions in 
the address of Dr. Waldo, and it is but 
another evidence of the commendable inten- 
tion of the organization that the address was 
referred to the managers of the Club so that 
these suggestions could be made the subject 
of a report at the next meeting. We hope 
to see the Club advance its standard all 
along the line during the lecture season of 
1889-'90, and while it is prudent not to 
attempt too much, we believe that it is 
peculiarly adapted to lead in the march of 
electrical progress and become an orguniza- 
tion of the highest character and most 
potent influence. 

THE CENSUS. 

Dr. A. V. Garratt, secretary and treasurer 
of the National Electric Light Association, 
contributes an article to the ELEcrRIcaL 
REVIEW this week in which the important 
matter of the relation of the electrical indus- 
try to the next census is comprehensively 
treated. 

We believe, and such is evidently the 
opinion of our contributor, that the special 
agent of the Census Bureau in charge of 
electrical statistics, should be expected to 
investigate and report on the statistics of the 
entire field, and this plan will prove much 
better than the one which is now talked of 
at Washington, which plaves the telephone 
and the telegraph in the division relating to 
** transportation.” 

A capable man, Mr. A. R. Foote, of Cin- 
cinnati, has been appointed to do this work. 
His familiarity with the industry and his 
inclination for such work, particularly fit 
him for the responsible position he now 


occupies. We bespeak for him the earnest 
support and assistance of the electrical fra- 
ternity, and think that both he and Superin- 
tendent Porter will find a number of valuable 





suggestions in the article contributed to the 
REVIEW by Dr. Garratt. 


THE ADVENT OF THE ELECTRIC 
RAILWAY. 

No more significant utterance in relation 
to the progress of electricity has appeared in 
the past few years than the report of the 
committee on ‘Electricity as a Motive 
Power,” presented to the American Street 
Railway Association at the Convention at 
Minneapolis, last week, and which appears 
in full on another page. After two years 
investigation and discussion a satisfactory 
answer is given, and it is almost needless to 
state the answer is a most favorable one. 
The report states, speaking for the street 
railways of the country: ‘‘ We have estab- 
lished to-day without a doubt the success of 
electricity as a motive power,” and then pro- 
ceeds with a very interesting and exhaustive 
review of the situation. Among many other 
important points appearing in this report is 
one which appeals directly to the pockets of 
the stockholders of street railway companies. 
This is where attention is called to the fact that 
the use of electricity as a motive power for 
street railways not only increases the traftic, 
but reduces expenses and enables a line to be 
operated at a profit which heretofore has 
entailed a loss. It will be observed that over- 
head and storage battery systems meet with 
the most approval at the hands of the street 
railway men, and as compared with the cable 
system it is stated that electricity as a motive 
power is as far ahead of that traction as the 
cable system was in advance over horses. 

A report of the proceedings of the Ameri- 
cad Street Railway Association, and the in- 
teresting discussion of this topic, is presented 
in thisissue of the ReEvrEw and will be of 
value to every reader interested in electrical 
progress. 


COMMON SENSE IN DEMAND. 

The return of New York to oil-light illu- 
mination is not very encouraging to braggers 
of our metropolitanism. It would seem to 
he about as sensible to stop the running of our 
surface cars because now and then a man is 
run over, or to stop the speeding of our steam 
cars because occasionally disaster results from 
carelessness or recklessness, as to plunge a 
city into darkness because a lineman under- 
took to do a work, attended with great dan- 
ger, without providing himself with essen- 
tial safeguards. We who regard with amaze- 
ment the sudden passionate killing by 
assassins, we who wonder at the quick flash- 
ing anger of our children, appear to regard 
a wide-horizoned public flaming indignation 
as a matter of course. Common sense will 
ultimately come to the rescue through the 
calmness of judicial utterance—that is, if the 
cases are kept away from our sensational 
judges.—Joe Howard in N. Y. Press. 


The above able writer has a broad-gauged 
way of looking at things that has had much 
to do with his high journalistic fame. Heis 
very much to the point in theabove. A few 
days ago a little boy had both of his legs cut 
off by a street car in this city and, after being 
cruelly carted around from hospital to hos- 
pital, died in agony; Mr. Joseph Richard- 
son, 79 years of age, while attempting to get 
on a street car in the city of New York, last 
week, was thrown to the ground and his 
hip broken, and he will probably die; a 
team of horses was run into Jast week by a 
street car on Eighth avenue, New York, and 
ran away, running against and killing Mrs. 
Fanny Lucas, and severely injuring the two 
ladies in the carriage. Why is not the cry : 
‘* Stop the street cars until the possibility of 
danger to human life is removed?” This is 
but a record of a day or two in this city. 
How the list could be extended! 

A little common sense, along with the jewel 
of consistency, are both needed in this city. 


The experience of New York in being so 
cut off from electric illumination, has served 
to awaken other cities to the chances ofa 
repetition of such acalamity in their midst. 
Boston, although remarkably free from acci- 
dents, considering the number of overhead 
wires and the introduction of street railways 
on the overhead wire system, has neverthe- 
less taken steps, through the Electric Ex- 
change,to have the authorities remove ‘‘dead” 
and ‘‘ tramp ” wires, and has also taken steps 
to call to the attention of the authorities the 
necessity of keeping politics out of the ques- 
tionin appointing electrical inspectors and 





commissioners. 








BLECTRICAL NEWS. 


What is Transpiring in Electrica} 
Circles in the Leading Cities, 
OUR CHICAGO LETTER. 

The Knapp Electrical Works have jp. 
stalled a 100 light incandescent machine oy 
the circuits of which will be shown upwards 
of 150 Perkins lamps. 

The Belding Motor Company has been reor 
ganized lately. The present officers 


are ag 
follows : Thos. G. Crosby, president ; Albert 
F. Dexter, vice-president ; W. S. Gi oding, 


secretary and treasurer ; Warren S. Be ‘ding’ 
electrician. The company are looking for 
agents to represent them in all cities, and jp 
the future will push their business al! that jg 
possible. 

An Electrician Surprised.—A very p) 
surprise party was given to Mr. B. E 
Sunny, of the Thomson-Houston Electric 
Company, at his residence, 138 Mastin street, 
on Friday evening, October 18th. A most 
enjoyable evening was spent. Mr. Sunny 
had not the slightest intimation that the 
party was to be given, and greatly was he 
surprised when at eight P. M. the door bel] 
rang and the many guests were ushered in, 
The following were present: S. A. Burton, 
C. N. Fay, Prof. J. P. Barrett, J. W. Buell 
and wife, A. L. Prentice and wife, \V. A. 
Kreidler, F. W. Horne and wife, J. L. Mar. 
tin and wife, D. P. Perry and wife, J. ¥. 
Brun, F. W. Towndsend and wife, I. 
Manning, H. H. Snall, C. H. Willmerc! hing, 
F. W. Cushing, A. Janpolis, J. Nate, 
F. G. Beach, ~ Alexander Kempt, We Ji 
Buckley, Elmer A. Sperry and wife, G. W. 
Conover and wife, C. 8. Colton, Jesse Scrib- 


-asant 


ner, F. L. Stagg, J. C. Baker, Arthur 
Dement, J. W. Dickinson, C. F. Clark, H., 


A. Douglass and wife, F. H. Sodon, H. J. 


Sinclair, F. E. Degenhardt and wife, Misses 
Buckley, Thompson and Hobert. Du ring 


the course of the evening Mr. Sunny was 
presented with a beautiful onyx stand. 

The Electrical Supply Company has just 
issued a perfect and complete illustrated 
catalogue of everything in the line of elec- 
trica: supplies, tools and appliances that can 
be asked for, But what renders the cata- 
logue particulary valuable is the profuse 
tabulated information, including dimensions, 
resistances. weights and safe carrying capac- 
ities of wires, wiring table for 50, 75 and 
110 volt lamps, and a large variety of kindred 
imformation which would be difficult to find 
elsewhere in the same compact and con- 
venient form. D. B. D. 

Chicago, Oct. 19, 1889. 


OUR BOSTON LETTER. 

The Harvard University Electric Club now 
numbers 38 members, has its own head- 
quarters, and is otherwise in a flourishing 
condition. A regular series of papers has 
been arranged, the first on ‘‘ Transformers.” 
by G. T. Page, having already been read. Mr 
G. T. Chittendon will read the next paper, 
and, in November, Prof. Trowbridge will 
address the club. 

The New England Weston Company lias 
been busily engaged, in the last two wecks, 
in installing additions of electric lighting 
apparatus to many of their already existing 
plants. At the Lowell, Mass., Manufactur- 
ing Company 600 lights have been added: at 
the Nourse Mill, in Woonsocket, R. I., 200 
lights. An interesting installation is in the 
Boston Manufacturing Company's mill at 
Waltham. This is the oldest cotton mill in 
the world, in which weaving and spinning is 
done under one roof, and both operations are 
still carried on not only under one roof, but 
also under the soft effulgence of incandes 
cent electric lamps. 

An Insulating Coupling for Fixtures.—™r. 
Erick E. Erickson is the inventor, and the 
Erickson Insulating Coupling Company, of 
this city, the manufacturers of a new insul::t 
ing coupling for combination electric liy!it 
and gas fixtures. The coupling is made of 
a strong insulating material, in one solid 
piece, in the form of an hexagonal nut with 
threaded brass bushings cast in each end, of 
any required size for gas pipe and fixtures. 
Such is its strength and solidity that xn 
ordinary wrench may be used in manipu 
lating it, and as there are no screws, 
washers, or auxiliary parts, there is no 
chance of grounding the current or any 
escape of gas. This little piece of apparatus 
has a large field, and will doubtless meet 
with a large sale. 

A New Motor Hour Register.—Mr. Hollin 
C. Spaulding, manager of the Thomson 
Houston Motor Company, has just received 
bis patents for a new time registering and 
recording apparatus for dynamo electric 
machines. By the use of this little machine 
power companies may rent electric power by 
the horse power hour. The special advan- 
tages of Mr. Spaulding’s apparatus is that it 
is attached directly to the motor, leaving no 
chence for severing the wires or disconnect- 
ing the recorder, as is the case with registers 
placed at a distance and connected with 
wires. The registeris sealed by the inspector 
when he makes his rounds, and the seal re- 
mains unbroken until the time of his next 
visit, when the exact number of hours the 





po 
be 
ha 



















188y 


rical 


se 


ve ip. 
Ine on 


Wards 


n reor 
are ag 
Albert 
oding, 
ding, 
ng for 
ind in 
that is 


asant 
R . 
> 


ectric 
street, 
most 
sunny 
t the 
is he 
' bell 
d in, 
irton, 
Duell 
Fe * 
Mar 
W. 
a, ¢ 
bing, 
Nate, 
— 
W. 


crib. 


200 
he 





October 26, 1889 


ELECTRICAL REVIEW 


5 








motor has been in operation during the time 
will be shown. : 
The Thomson-Houston-Brush Transaction. 
_The practical sale of the Brush Company 
Thomson-Houston, which was re- 
ported in this city on Tuesday morning, has 
heen the electrical sensation of the day and 
has been the subject of conversation wher- 
ever electrical people have met. The report 
was a perfect surprise on all sides and for 
once no knowing ones are to be found with 
their ever-ready *‘ I told youso” and ‘‘We’ve 
expected this for some time. ’ Every one 
was ready to confess his genuine surprise. 
Ask for Electric Train Lighting.—The 
ouncil of the Steam Railroad Men’s 


to the 


grand ¢ 

wens tive Union has been in session in this 
city aud, among other business transacted, a 
letter was gotten out asking among other 
things that all passenger trains be lighted by 
electricity. 


Eastern New England Agency.—Messrs. 
Claflin & Kimball, the agents of the Mather 
Company, ate also the Eastern New England 
agents for the Perkins Lamp Company. The 
Perkins Company is already doing an im- 
mense business, principally in the West, but 
under ‘he new arrangement, the New Eng- 
jand business may safely be expected to 
boon The firm has recently installed sev- 
eral Mather plants in this vicinity, some of 
the n important being one of 400 lights 
for the Knowles’ Loom Works, Worcester, 
Mass. , 250 lights for the Berlin Mills Com- 
pany, Be rlin Falls, N. H.; two 200 light 
machines for the Cooledge Building, Boston, 
and 250 light increase for the Church 
Green Company, Boston. Mr. Claflin has 
nfined to his house for several weeks, 


1 
peen 


suffering from a slow fever, but is now con- 
valescent and expected back at his desk 
within a sLort time. 


Notes and Items.— The New England 


office of Chas. A. Schieren & Company has 
been moved from Federal street to 119 High 


stre 


Mr. Isaac H. Davis, one of the resident 
representatives of Westinghouse, Church, 
Kerr & Company, has just returned from a 
ten ks’ European tour. 


Mr. Robert Huston, the Eastern agent for 
the [icine Safety Boiler Company, is about 


removing his office from Oliver street, this 
city, (0 289 Broadway, corner Park Place, 
New York. 

The Thomson-Houston Motor Company 
has established an engineering department. 
This necessitates more room, and Mr. 
Spaulding now occupies the corner room of 


his suite for his private office. The room is 


illuminated with incandescent lamps in 
some very novel and pretty fixtures from 
Oxley, Giddings & Enos 

The Marr Construction Company has con- 
tracted through its New England manager, 


Mr. 1. C. Hawks, for a 50 light plant at 
St. Paul’s school, Concord, N. H., and a 50 
light plant for the Boston Steam Heating Co. 
lvssrs. Newton and Baird, of the Eddy 
Motor Company, were in town last week. 

Mr. O. S. Hussey. of the T.-H. Motor 
Company. has just returned from an enjoy- 
able wedding trip. 

Mr. S. M. Hammill, of the Brush Com- 


pany, was a Boston visitor last week. 

Dr. Mason, of the Simplex Company, has 
been absent several days in the West. 
soston, Oct. 21, 1889. T. W. S. 


QUR WASHINGTON LETTER. 
An Accident.—Baltimore was lately the 


victim of an accident which exhibited the 
quecrest phenomena that I have ever known. 
By the breakage of one of the electric light 
Wires, and a consequent crossing of other 
Wires, several Switchboards were burnt out 


and other damage inflicted; but the queerest 
feature of the case is that witnesses state that 
there appeared on the end of the broken 
wire a ball of fire that shocked and drove 
them from the place, and was not abated 
until the current was shut off. If Baltimore 
has a professional affidavit maker here is a 
chance for him; we, of Washington, have 
many directand alternating current dynamos, 
but ylobular lightning is not in our line. 
Stock Market.—Securities in the electric 
companies are well appreciated in the Dis- 


trict, as is shown by the following quotations 
obtained at this writing: Electric Light, 
Ist Gs, 100 bid, 105 asked ; 2d 6s, 100 bid, 
103 asked; Pennsylvania Telephone Com- 
pany, 23846 bid; Chesapeake and Potomac 
lelephone Company, 8634 bid, 88 asked. 

Mr.C. P. Gleim, one of the engineers of 
the United States Company, is here from 
New York to overhaul and put in order the 
electric light plants at the Capitol, prepara- 
tory to the next session of Congress. There 
isa Westinghouse plant on the Senate side, 
and « Thomson-Houston Sawyer-Man plant 
ou the House side. Mr. Gleim very ably ran 
the plant on the House side last winter, and 
got every watt out of the dynamo that it was 
possible to get. His company is to be con- 
gratulated upon having in its employ so cap- 
able and efficient a man. 

Notes.—The Chesapeake & Potomac Tele- 
Phone Co. have declared a dividend of $1.25 
per share. The Common Council of Aiex- 
— Va., are in a snarl over the electric 

its, 7 
Washington, D. C., Oct. 19, 1889. 





PERSONAL, 

Mr. L. H. Korty, of Omaha, was a west- 
ern visitor in the metropolis last week. Mr. 
Korty is one of the pioneer telegraph and 
telephone men of the West, and came East 
to attend the meeting of the Railway Tele- 
graph Superintendents at Washington. 

Mr. W. B. Sommerville, the well-known 
Western Union official, recently returned 
from a pleasant visit to the Paris Exposition 
much improved ia health. It seems that all 
the electrical workers visiting the Exposition 
have returned in better health and added to 
their avoirdupois. 


Mr. Cyrus O. Baker, Jr.. of Baker & Co., 
Newark, and one of the board of managers 
of the Electric Club, will sail for Paris on 
the French steamer, *‘ La Gascogne,” Satur- 
day, of this week, the steamer sailing at 
6a.M. Mr. Baker will arrive in time to see 
the closing days of the great Exposition. 

Mr. R. H. Sherwood, formerly assistant 
general manager of the Excelsior Electric 
Company, New York, has resigned to accept 
a position with the Thomson-Houston Elec- 
tric Railway Company. Mr. Sherwood will 
make his headquarters at the Thomson- 
Houston offices in this city at 115 Broadway. 

Mr. F. 8. Terry, manager of the Electrical 
Supply Company, Chicago, and treasurer 
of the Electric Club of that city, was visiting 
New York friends last week. Mr. Terry 
deserves much credit for the large electrical 
business he has built up in the West, and 
has to-day one of the best equipped electrical 
supply houses in the country. 


Mr. Henry J. Conant, of the Evans Fric- 
tion Cone Company, Boston, was a New 
York visitor last week. The Evans system 
of belting was recently illustrated in the 
REVIEW and is attracting attention in electric 
lighting circles. A station in New England 
equipped throughout with the Evans system 
will soon be in running order. 

Mr. Chas. F. Cutler’s daughter, Jennette, 
and Mr. James Breckinridge Curtis, of 
Indianapolis, were married at Morristown, 
N. J., Tuesday, of last week. Mr. and Mrs. 
Curtis will reside in Indianapolis. There 
were a number of the telephone friends of 
Mr. Cutler present who, with others, at- 
tended the reception afterwards at Mr. 
Cutler’s beautiful residence, at Kahdena. 

———_e = oe ____ 
The New England Electric Exchange. 

The regular quarterly meeting of the New 
England Electric Exchange which was held 
at the rooms of the Boston Electric Club on 
Monday, October 14th, was well attended 
and proved an important one in the history 
of this rapidly growing organization. Presi- 
dent P. H. Alexander was in the chair, and 
in a few introductory remarks stated that on 
and after November ist, 1889, the New 
England Insurance Exchange will require 
all persons installing or operating electric 
“plants or doing inside wiring, to hold a 
license of the Electric Exchange. Mr. H. 
B. Cram, who has served the Exchange 
industriously and well as its secretary and 
treasurer, presented reports in his dual posi- 
tions, which are here given : 

TREASURER’S REPORT FOR THE QUARTER 
ENDING OCTOBER 14, 1889. 


RECEIPTs. 


Cash received from the unincorporated 
N. E. Elec. Exchange, July 8. 1608. . S008 = 
‘ 


License fees from 80 applicants...... 160 00 
License renewal fees from 50 appli- 
cants..... AN her epee 
——— $582 56 
DISBURSEMENTS. 
Examination Expenses : 
New Haven, Conn........ $20 08 
Waterville, Me. .......... 41 80 
Springfield, Mass......... 24 23 


ss 





——— $133 26 
Stationery, postage, printing and tel- 
egrams......... iia nes-paees shan 57 98 
Telephone . A iar 
ee eer errr 31 90 $253 14 
Balance of cash on hand ........ $329 42 


There is due : 
Annual dues for 1888-89 from 1 


SIN C6 ons abteccasncssese 145 00 
And as there are no unpaid bills, there 
would be in the treasury, if all dues 


were d, and inch cash on 
hand, Case eee . i ee 
A total amount of................ $477 42 


H 
Boston, October 14, 1889. 
The secretary’s report was presented in 


statement, covering the entire work doze by 
the Exchange since its inauguration up to 
date : 

License STATEMENT. OCTOBER 14, 1889. 


Exam. but 
Not not dis- 
Class. Applied. Granted. Re. . Ex. posed of. 
1 71 32 1 15 1 
2 93 44 2 17 7 
3 30 21 3 1 
3B a 8 1 
4 34 50 1 9 7 
5 48 36 18 1 
Notgiven 13 - 3 4 
289 191 ll 71 17 
Total number of applications ............. 289 


Re-examination granted without applica- 
SE vahe sess cehasienbewieavesdbedes seen e 


— 200 
Total number of Licenses granted and cer- 
Sans waéesewesevs$oesérccess 191 
Applications rejected............ .......5. 11 
Applicants not examined.................. 71 
Applicants examined but not finally re- 
RU seca thenaew watkcwvacsercusess 17 290 


One of the above 191 certificates has not been 
issued as it is without the Insurance Inspector's 
approval, which is withheld on a question of char- 


acter. 
Granted on Second 
Second Applications. Applications. 


Class 1 2 Not Examined. Class1 1 
2 8 Class2 3 2 1 Rejected 
$ 2 3 2 Classi11 
4 Not given. 1 3B 1 
5 _ 4 2 
Not given. 1 5 5 _ 
<=> ‘ 


13 
Rec'd Licenses of higher class than appl'd for 5 
- “ ower “ .“ “ es vy | 


i “ same it iT) - 104 
id ‘when no class was named in ap- 
SEL. wigewescvuswsenecesss 4 191 


Of the 11 Applicants rejected 1 applied for Ist class. 
preys 


wie 


“ Ba“ 
1 “ “ 4th “ 
1 mn “ 5th 
3 a ** Not given 
ll 

Licenses renewed for one year...... ........... 18 


Applications for renewal of License received but 
US Gene rcvsetcccscsesenecsss 0 rn 


Total number pe renewals applied for... 50 
of applicant 





Of the above b not ex- 
Ea RE ER She Se CR 71 

pO eS ree 2 

Leaving total number of applicants to be 
igs 00:5 «cab erenntseeisedesdonspes 69 


Henry B. Cram, Secretary, 


In reading his reports the secretary gave 

reasons why so many candidates are still 
waiting for examination, and stated that the 
membership of the exchange itself has in- 
creased since the July meeting. 
On motion of Mr. Frank Ridlon it was 
decided to hold two examinations weekly 
until November 1, in order that all who so 
desire may undergo the examination, and 
Mondays and Thursdays were fixed upon as 
the days. In view of the large amount of 
time demanded of the secretary, and the 
treasury warranting, it was decided to appro- 
priate $200 as a slight compensation. 

Captain Brophy, the New England Insur- 
ance Inspector, spoke of the recent fatal 
accidents in New York with the opinion that 
there was not the slightest reason for the 
trouble if the matter of insulated wires were 
only in the hands of competent men. On 
motion of Mr. H. C. Spaulding a committee 
was appointed to look up the subject of 
establishing courses of instruction prepara- 
tory to the exchange examination. On mo- 
tion of Mr. Ridlon a committee was appointed 
to bring before the city authorities and 
New England legislatures, the necessity of 
keeping politics out of the question in the 
appointment of electrical commissioners, in- 
spectors, etc. 

After the appointment of another com- 
mittee, to urge all electric light companies 
in New England to join the exchange, the 
meeting adjourned. 

0 = e —_—_ 
Gas Lighting and Extinguishing by 
Electricity. 

At the close of Wednesday afternoon’s 
session of the Baltimore Gas Convention, 
some 30 or 40 members of the Association 
accepted an invitation by the Universal Gas 
Lighting Company, of New York, to inspect 
several blocks of street gas lamps, which they 
had equipped with their system of lighting 
and extinguishing street gas lamps by elec- 
tricity. Carriages were taken to Park avenue 
and Franklin street, where a practical dem- 
onstration of the work of this company was 
given. 

The street lamps on the several blocks 
were lighted and extinguished over and over 
again, and they worked perfectly every time. 
Those present were very much pleased with 
the working of the new burner, and a num- 
ber expressed themselves ready to give the 
new system a trial. The company expects 
to have a line of posts equip at Newton. 
Mass., early next month, and several others 
before the first of December, as they have a 
number of orders on hand. 

In addition to a saving in labor of about 
30 per cent. it is claimed there is a saving in 
gas of quite 2,000 feet per lamp yearly, 
this in itself being a very important item. 


This company has its offices at 853 Broad- 


The Electric Lighting Situation in New 
York. 
Morfday of this week the two local com- 
panies, the Brush Illuminating and the 
United States Illuminating, were still not 
supplying arc electric lights. These com- 
panies are rapidly improving their lines, 
pending the decision in their injunction cases 
against the Board of Electrical Control. 
The East River Electric Company, using 
the Thomson-Houston system, both are and 
alternating, and the Manhattan Electric 
Company, using the Fort Wayne are and 
Slattery alternating systems, have been run- 
ning constantly, the former supplying 600 
arc and 4,000 incandescent lamps. These 
companies, comparatively new comers in the 
field here, did not have to contend with the 
poor construction of early electric lighting 
days, but have built their lines of the best 
modern fire and weatherproof wires and 
have seen that the work was approved by the 
proper authorities. From what we have 
seen of the construction done by the East 
River Company under the direction of Gen- 
eral Manager John G. Moore, it is evident 
that neither expense nor pains have been 
spared to make the lines safe, and not a 
single accident, to our knowledge, has been 
recorded against them. The joints—those 
points of danger—are triple coated with 
black tape, which is securely tied on each 
side of the joint with fine wire, so that peel- 
ing off becomesalmostimpossible. Another 
point is in the specially made cross-arms, in 
which the pins are set out from the pole on 
each side, giving the lineman more room in 
his work. 
The older companies in their later work 
have realized the necessity of the best con- 
struction, and if permitted to proceed with 
the work now commenced will soon have 
all their lines overhauled. There is stil] a 
great deal of the construction of early days 
that will have to be changed. There are sev- 
eral reasons why this change has heretofore 
been a slow one—the chief one being, prob- 
ably, the expectation of soon being com- 
pelled to go underground, Then, besides, it 
is claimed that it was very difficult to get 
permits to repair lines that needed atte: tion, 
and many points of danger caused by bare 
wires resulted. 
The electric lighting interests of the 
country need not feel discouraged over the 
situation here. There have been some 
serious accidents, and the public has been 
badly scared, yet we think when every 
facility for perfect overhead construction 
has been adopted, there will be no accidents 
and the danger reduced to the minimum. 
Mayor Grant, in his opposition to the reso- 
lution reducing the pressure to 300 volts for 
alternating currents and to 700 for con- 
tinuous currents, deserves the thanks of 
every one who believes in electric lighting 
and its good work irrespective of any systems. 
Such action would be most unjust and 
unnecessary. Modern construction, carefully 
and regularly inspected, is what is needed. 
All the accidents so far were preventable 


ones. 
——__+ © e___. 


Important Move in Electric Lighting 
Circles. 





REPORTED SALE OF THE BRUSH COMPANY, 
OF CLEVELAND, TO THE THOMSON- 
HOUSTON ELECTRIC COMPANY. 


A large majority ‘interest in the Brush 
Electric Company is said to have been 
purchased by the Thomson-Houston Elec- 
tric Company. The practical purchase 
of the parent Brush Company will place the 
Thomson-Houston in full possession of all 
the Brush patents, and in a position to dic- 
tate the future policy of the Brush Company. 
The control will probably cover the electric 
lighting business, also the carbon business 
and the supply of all stations now operating 
the Brush plants. Theentrance of the Brush 
Company into the alternating current field 
placed it in direct competition with the other 
alternating systems, and the purchase would 
remove this competition and strengthen 
the patents ot the Thomson-Houston Com- 


pany. 
Until an official statement comes from the 
companies interested, the closing of this im- 
portant deal cannot be positively announced. 


0 


Incandescent Plant Wanted. 

The Kentucky Union Railway Company, 
at Clay City, Ky., are in the market for a 
complete incandescent plant of 800-light 
capacity. The company that gets this order 
will probably find several others waiting for 











the following fully tabulated and analytical 


way, New York City. 


it in the same neighborhood. 


ELECTRICAL REVIEW 





October 26, 1884 














x, It is stated that the 3,200 telephones 
in Detroit, Mich., are used 80,000 times a 








day, and give employment 
women. 


to 60 young 
Five ‘phone girls operate the state 
line, which transmits 550 messages per day. 


«x» The Federal Telephone Company, of 
Montreal, Canada, 


within two weeks from present date. 


commences operations 
Al- 
ready employés are being taken on, and it 
is expected that all arrangements will be 
completed within the time mentioned. 


The Western Union Telegraph Com 
pany, of Atlanta, Ga., have purchased the 
private telegraph wires of the Georgia Pacific 
Railroad, between Atlanta and Columbus, 
Miss., and the right to operate lines along 
the railroad. The line is nearly 300 miles in 
length. 


An Atlanta, Ga,, paper says: ‘‘ The 
Western Union has purchased the Georgia 
Pacific Railroad Telegraph line from Atlanta 
to Greenville, Miss., a distance of 500 miles. 
Price paid not given. This will give the 
company two direct: wires to New Orleans 
over widely diverging tracks of country.” 

»*, The telephone company at Chat 
tinooga, Tenn., claim that they will have 
in the South the 
Their new switchboard is one 


the best system within 


next 30 days. 








The Minister and the Telephone. 


An amusing anecdote is told in The Teéle- | 


phone, London, about the recent experience 
Minister-Prefect, with the telephone. 
Excellency was lately paying a visit ¢ncognito 
at Ulm, 
sights of the town, in company with his 
relative and a Hamburg Senator, 
at the request of the latter, to the post office 


to his son 


he 


Ulm and Stuttgart. After ringing and ask- 


went, 
| an immense affair. 


’ | exalted opini f the size of the Western 
to try the new telephone connection between | 77 d opinion o = me 


| 


| BY 
‘of Baron von Mittnacht, the Wurtemberg | 


His | 


Whilst inspecting the | 


| room was a decided revelation. 


ing to be connected with the foreign office at | 
| that town, the familiar voice of the Chancery 
| servant was heard asking in broad Wurtem 


‘‘Who is there?” To Herr 


berg dialect. 


| von Mittnacht’s reply—‘‘ Minister-President 


| Mittnacht ’’ — there 


the 
“You be blowed; don’t try and 
the Minister-President is not at 

His Excellency replied, ‘‘ Yes, lam 
call Councillor B. to the telephone.” 
voice of 


came 
answer, 
green 
Ulm.” 
here ; 
The servant would not believe the 


me: 


Electrical Notes of a Transatlantic 
Trip. 


THOMAS D. LOCKWOOD, BEFORE THE 
AMERICAN INSTITUTE OF ELECTRICAL 
ENGINEERS, NEW YORK, OCTOBER 
157TH, 1889. 


TELEGRAPHY. 
The London operating room, or rooms, is 
Heretofore I had a most 


Union room in New York, but the London 
I noticed a 
very peculiar effect there. When firstintro- 
duced, a good sized room filled with opera- 


| tors, or more properly, telegraphists and 


| apparatus dawned upon my vision ; and to- 


| gether with Mr. Cooper and the superin- 


| 


| 
impatient | 


| the Minister, and gave the well known 
| evasive answer, ‘Al! the gentlemen have 
gone out.” The Minister's angry order bad | 


of the most complete and perfect in use, and | 


the way in which the wires will reach the 
Mon- 
tague block will guarantee much better ser- 


switchboard in the new oftice iv the 


vice, and enable the company to prevent the 
wires coming in coutact with other wires, as 


they now do, It is believed that everything 


will be in first-class working order within 
the next 30 days. 
_- — 
The Telephone as a Cause of Ear 
Troubles. 
The British Medical Journal Says: \s 


civilization advances new diseases are not 
only discovered, but are actually produced 
by the novel agencies which are brought to 
bear on man's body and mind. The increase 
of insanity throughout the world is unques 
tionably due to the ‘ storm and stress’ 
crowded modern life, and almost every addi- 
tion which science makes to the convenience 
of the majority seems to bring with it some 
new form of suffering to the few. Railway 
travelling has its amaria aliquid in the shape 
of slight, but possibly not unimportant, jolt 
ing of the nervous centers ; the electric light 
has already created a special form of ophthal 
and now we have the telephone indicted 
us a cause of ear troubles, which react on the 


mia ; 


spirits, and indirectly on the general health. 
M. Gellé has observed, not in women only, 
but in strong-minded and able-bodied men, 
symptoms of what we may call ‘aural over- 
pressure,’ caused by the condition of almost 


which persons who use the telephone much | 


have to spend a considerable portion of each 


working day. In some cases also the ear 


seemed to be irritated by the constantly re- | 


curring sharp tinkle of the bell, or by the 


nearness of the sounds conveyed through the | 


tube, into a state of over-sensitiveness whicb | 


made it intolerant of sound, asthe eye, when | 


inflamed or irritable, becomes unable to bear 
the light. 
excitability, with buzzing noises in the ear, 
giddiness and neuralgic pains. In addition 
to these subjective symptoms, M. Gellé in 
some cases found objective lessons, such asa 
sub-inflammatory condition of the membrana 
tympani. A similar condition of things is 
often seen in persons who spend a large por- 
tion of their lives amid the jar and crash of 
machinery. Allthetrouble speedily vanishes 


if the ear is allowed a sufticient measure of 
physiological rest ; this it can only obtain by 
the cause of the evil being withdrawn.” 


| 
| 
| 
| 


| bowing in the most 


no effect. The servant at length broke off 
the communication, after a final asseveration 
that his interlocutor was quite a different 
lic 


that he was not going to be caught so easily. 


person from what professed to be, and 


Only a few days before this functionary was 
servile and deferential 


manner before the high dignitary whose 


voice he could not recognize through the 


| telephone wire. 


a 
Suits Against Western Union, 

Judge Dennis, in the Circuit Court at Bal- 
timore last week, began the hearing of the 
bill filed by John H. B. Latrobe and others, 
representing about $80,000 of the stock of 
the Western Telegraph Company, of Balti- 
more City, against the Western Union Tele- 
graph Company, which is holding off about 
$90,000 of the stock of the same company. 
The object of the suit is to obtain a decree 
declaring that the stockholders of the West- 
ern Telegraph Company of Baltimore City 
are entitled to the physical structure (poles, 
wires, insulators, etc.) of about 400 miles of 
the telegraph line extending along the line of 
the Baltimore and Ohio Railroad from Balti- 
mere to Wheeling, W. Va. The bill also 
isks for the appointment of a receiver to 


| take possession of the physical structure and 


of our | 


dispose of it for the benefit of the stock- 
holders, and for an account. 

The bill states that a 
with a similar object in view, against the 


suit was instituted, 


| Baltimore and Ohio Railroad in 1885,in which 


the Western Union united, but, pending the 
trial of the case in the Court of Appeals, the 
Western Union purchased the Baltimore and 
Obio telegraph system, which purchase put 
it ia possession of the property in contro- 
It then withdrew from the litigation, 
had directed 
against itself, and at its request the Court of 
Appeals refused to consider the question of 
ownership of the physical structure. The 
Western Union asserts, in its answer, that 
the poles and wires are practically of 
value if removed, and that it is under no ob- 


versy. 


which become practically 


ho 


ee : . | ligation to the minority stockholders to ac- 
constant strain of the auditory apparatus, in | 5""" “ 


count to them for the value or use of them. 
It is alleged by the plaintiffs that it would 
cost the Western Union about $250,000 to 
build a new line between the points named, 
if the court allowed the present structure to 
be removed. 


Philadelphia, Oct. 16.—The city’s suit in | 


the United States Circuit Court against the 
Western Union Telegraph Company, to re- 


- ‘ | cover license fees of $1 ¢ 2 $2.50 
lhe patients suffered from nervous | OV"! license fees of $1 a pole and $2.50 on 


each mile of wire, for the years 1885-83, 


| ended to-day in a verdict for $14,488.43 for 


the complainant. 


a >: 


. The committee appointed recently 
by the San Francisco Chamber of Commerce 
to investigate the feasibility of laying an 
ocean telegraph cable from that port to 
Australia has reported in favor of the pro- 





ject, and estimates the cost of a cable line to 
New Zealand by way of Honolulu and 
Tutuila at £2,000,000. 


tendent in charge, I wandered through it; 
but near the end we suddenly turn a corner, 
and another vista, as wide and long as the 
first, appears which again we traverse, only 
to find once more as we approach its farthest 
limit that a third vast expanse lies before 
us, and soon apparently for half a dozen 
successive times. Then I was led upstairs 
where a similar succession of rooms was ex- 
hibited to my bewildered gaze. 

Morse instruments, both sounder and ink 
writer, were there to be found. The singk 
needle also appeared to hold its own, and | 
saw something new to me, viz: telegraph 
ists reading by sound from the click ‘of the 
single needle as it vibrated from one side to 
the other, striking its limiting stop. 

With respect to the Morse, I do not think 
the average transmission is as fast as is the 
American average, nor do I think it possible 
to achieve extremely rapid sending with the 
heavy keys generally in use. 

I was greatly interested with the way in 
which the Delany multiplex bas been taken 
up by the British telegraphic authorities. It 
may have been in some degree improved and 


| modified, and I understood that the number 


| considerable 


of circuits simultaneously worked success- 
fully. were not as great as had been hoped 
for, but still it was in use; its use was in- 
creasing, it was doing good work on lines of 
length, and the operators 
liked it. ; 

Upon making inquiries about the Wheat- 
stone automatic, it was to be noted that 
while authorities united in enthusiastic 
praise of its qualifications as a fast telegraph 
in all cases where the matter transmitted 
was to be received in duplicate or in multi- 
ple, such as news, the praise was by no 
means so emphatic with respect to its ordin- 
ary use as a means of transmission for busi- 
less Messages, as SO much time was required 
to be taken up in the preliminary measure 
of punching. 

The pneumatic despatch branch of the 
Lendon station is on an equal scale of inten- 
sity. and in fact is one of the great features 
of London telegraphy. Throughout the 
length and breadth of the land, I found 
civility and prompt attention in the matter 
of receiving and delivering telegrams. Early 
and late I tested the telegraphic service and 
found it up to the mark. 

It is, I believe, a regulation that all tele- 
grams are to be prepaid by stamps ; tbe snid 
stamps in all cases to be affixed by the 
sender. The former of these provisions is 
no doubt invariably carried out, but as the 
latter is not always, I cannot speak positively 
as to either. 

As a matter of fact, I was rarely required 
to affix my own stamps in telegraph offices 
in large cities ; whereas the letter of the law 
was fully carried out at small places ; the 
principle being, 1 suppose, at these places to 
make up iu formality for what was lacking 
in amount of business. 

The facilities for telegraphy in the United 
Kingdom are wonderfully complete, and I 
found no place toosmall for a telegraph office ; 
moreover, in my opinion, telegraphy is there 
cheap, in spite of the fact that the address 
and signature has to be counted in and paid 
for. 

The dynamo does not appear to be em- 
ployed as a source of telegraphic currents, 
and here I think, the British telegraph sys- 
tem is a little behind the times. Yet, as far 
back as 1873, I understand that Mr. Preece 
experimented with the Gramme machine for 
this purpose, but found it too unsteady for 
the Wheatstone automatic instruments. 

There are 23,000 cells of battery in use at 
the central station in London and 220 cir- 





| cu'ts are supplied by accumulators. 





Do I approve of the telegraphs being 
owned by the Government? In a mon- 
archy, whether limited or absolute, yes; 
because the Government is permanent and 
usually stable. It answers well in England 
—it is cheap and good. But does it pay ? 
Well, if you consider that the agencies of a 
Government should be administered for the 
people's benefit, I think it does. But for a 
republic, at least one like ours, in which 
radical and sweeping changes of administra- 
tion occur at frequent intervals, I am clearly 
of the impression that a Government owner- 
ship would be an unqualified evil. No 
doubt a Government control leads to a super- 
abundance of red tape; to the ridiculously 
excessive formalities of the circumlocution 





office, and to extreme conservatism. It also 
acts asa damp sheet upon invention. Yet 
in spite of these tendencies, the telegraphs of 
the British Isles are. I think, on the whole 
better managed and better manned than they 
would be by one or more corporations, and 
the question of remunerativeness seems to 
me quite of a secondary character, since, 
even though the telegraph department be 
not profitable, it seems at least evident that 
the people are enjoying a lower rate than 
they would under other circumstances he 
entitled to or receive. 

The rigid rule of discipline was, however, 
well illustrated in an attempt which I niade 
to see the telegraph office at Birmingham, 
but where I was told that they would have 
to write to London for permission to allow 
my visit. I could not wait the exchange of 
correspondence, and thus have not, as yet, 
seen the telegraph office there. It seems tlie 
telegraph department does not use its wires 
at al] on office business, but employs the mail 
altogether, the wires being reserved exclii- 
sively for paid business. 

ELECTRIC LIGHTING. 

From my point of sight as an electrical e 
gineer, I was disappointed to tind that ele: 
tric street lighting was, comparatively speak 
ing, still a thing of the future nearly all over 
the kingdom. Not that electric lighting is 
not being doae, but that so little of what can 
be done, is seen. Instead of having electri: 
illumination all around you, as we have ii, 
we have, soto speak, to hunt up installations. 

There are a number of central station 
plants in London, but London is an in 
mensity, and might contain many mor 
and yet electric lighting would be conspi: 
uous by its paucity. You may, forexamp! 
walk through Holborn and Oxford strec‘ 
and sce lines of glorious shops lighted ele 
trically ; you may goto Grosvenor gallery 
and watch the historical iJlumination ther 
and you may, at various factories, see thi! 
the electric light is for this class of work bx 
ing extensively employed. 

The Great Western railway station at Pad 
dington is lighted up by 100 are lamps and 
an infinity of incandescent hairpins ; ani 
many seaside resorts know of the electric 
light ; while at Glasgow and Liverpool ar 
central lighting stations of high capacity, 
but, in spite of all this, you cannot help 
forming and bringing home the impressio: 
that there has been but little done in com 
parison with the immense amount whic! 
remains undone in this branch of electrical! 
application. The truth is that the British 
public seems to have had a surfeit of electri: 
lighting companies at any early date, with all 
that an electric lighting company implied in 
the years 1878 to 1882, and has of late years 
had no wish to take a second dose. 

Asa telephone electrician, 1 felt disposed 
to congratulate the telephone and telegrap! 
people that they had escaped the horrors o! 
burned vut central stations and disturbed 
circuits. 

Such lighting companies as may hereafte: 
undertake to occupy this field are also to be 
congratulated that they will have the severa! 
years’ experience of others, and all of th 
many improvements which have been pro 
duced in apparatus and insulation to profit 
by. I think that municipalities in England 
will themselves shortly take up this matter 
In no case, I am sure, will ‘* undertaker’s 
wire,” or the reckless class of construction 
which we have too often seen in this land otf 
liberty, be tolerated. 

Isolated house lighting is, however, wel 
advanced. Inquiries which I made proved 


that this branch of incandescent electric 
lighting which -has overflowed upon the 
steamships and boats is very popular. In 


the several examples of it, which came under 
my personal notice, the electricity is drawn 
from secondary batteries, which are during 
tle day chargec by a dynamo. 

1 bad the happiness of dining with Mr. W 
H. Preece at his house at Wimbledon, and of 
examining his lighting plant. He uses the 
secondary cells of the Electrical Power 
S:orage Company. The plates are formed 
of a leaden grid, the perforations of the posi 
tive plate being filled originally with minium, 
while those of the negative plate are filled 
with litharge. The charging dynamo was 
run by a gas engine, and Mr. Preece informed 
me that it cost him exactly as much for gas 
as it did when he used the gas for illuminat- 
ing purposes, while he had a much greater 
amount of light. I am bound to state that 
in my opinion the light was superb, being 
upparently softer and more equable than 
when operated directly from the dyramo, 

While upon this subject, I may state that 
I also had the pleasure of inspecting the 
beautiful laboratory and workshop of Sir 
David Salomons at Broombiil, Tunbridge 
Wells. Sir David isa wealthy amateur who 
has made the realm of secondary batteries 
peculiarly his own ; and who has written a 
text book on their construction and care, 
which, if not absolutely faultless, is certainly 
the most useful and practical work on the 
subject in existence. He has a pair of fine 
compound steam engines and several dyna- 
mos, these being connected with the prime 
motors, by leather link belts of American 
manufacture. 
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A great number of storage cells, several 
hundred I should judge, and in prime con- 
dition, are located in a side room floored 
with glazed tile ; the entire floor sloping to 


one side for purposes of drainage. In tne 
miuchine shop | saw some of the finest 


machine tools that my eyes have ever fallen 
upon, lathes, drills, planers, sharpers and so 
forth; and it 


that each machine was provided with its 
: electro-motor. All of the mutors were 
he Elwell-Parker make. Upon a shelf 
the laboratory office were a few well 


sen books, among which I noticed the 
bound volume of the proceedings of this 
institute, 
sir David uses these motors for every con- 
vable purpose, furnishing electric light 
| power for his entire establishment ; and 
‘ile | was there, electricity was employed 
naking butter. If an electrician whose 
irt is in his work is ever justified in cher- 
ng envy in his bosom, 


it is when visiting | 


was particularly noticeable | 


h a place as that of Sir David Salomons; | 


| he bas my heartiest acknowledgments 
the kind way in which be allowed me to 
spect the same, though himself 
throughout my travels little in- the 
tor line, except those to which I have re- 
red, but I am informed that the use of 
‘tro-motors in Britain is already great and 
rapidly increasing. 
TELEPHONY. 
The chief centers of good 
1ony are Dundee, Glasgow, 
mndon, Edinburg 
gham. 
m last shows that no attempt at classifica- 
m has been made. I could not inspect the 
verpool central station, as I happened to 
there only during holidays when the 
ithorities were all absent ; and for lack of 
1e, | was unable to visit Manchester at all ; 
I saw a good deal of the Liverpool out- 
le construction, and I heard enough about 


work in tele- 
Liverpool, 


[unchester to assure myself that the installa- | 


yn WAS par exce llence. 
Many of you will be aware that three of 
principal telephone —— in Eng- 

ad, viz: the United, the National and the 
uncashire and Cheshire, have recently 
ined their forces under the name of the 
National Telephone Company, limited. 

This company has now taken charge of 
e London Exchange, where I was rather 
irprised to find that there were already 
ore than 7,000 subscribers. 

There, nearly all lines were built over the 
yusetops, with tubular iron fixtures of a 
nstruction, beautiful and light, and yet 
rong. A ery peculiar feature of this 
don construction was that the wires of a 
jute were, as a rule, all strung to a vertical 
lane, there being very few cross arms. 
(his made a very symmetrical appearance, 
jut it struck me that it was hardly a sufti- 
ient utilization of a route, or as the Britons 
iy, of the ‘‘ way leave.” This, however, 
vas the work of the United Company, 
ind, I think, was not in accordance with the 
udgment of the engineer of that company, 
vho remains in the same capacity with its 
uccessor. 

The post office department charges the 
elephone companies a regular royalty, it 


having been legally decided that the tele- 
shone is a ‘‘ telegraph” within the meaning 
f the statute. The Postmaster General 


ipparently does not like the action of the 

mpanies in uniting, although none of them 
vere competitive, but all working in distinct 
erritories. There is no doubt, however, that 
ie fears that the capitalization will unneces- 
sarily enlarge, and will be a big bite for the 
rovernment mouth whenever, and if ever, 
purchase may be decided upon. 

It does not seem to me likely that the Post- 
master General will take any steps to harass 
he companies, nor do I believe that the 
post office telegraph department will care, 
for a long time to come, to trouble itself 
with telephony ; and it is my opinion that 
the remaining telephone companies will soon 
in turn be absorbed or otherwise unite with 
the National Company. 

Long line telephone work in Great Britain 
is, of course, limited by the size of the island 
ind by the peculiar relative position of the 
large towns, I found very good talking be- 
tween Birmingham and the several towns of 
Shettield, Derby and Nottingham ; between 
Glasgow and Edinburgh and Dundee; an:i 
especially tine from Sunderland to points 
upwards of 100 miles distant. For these 
latter distances, circuits had to be artificially 
made up. In London there are necessarily 
many central telephone stations. No one 
who has not seen and studied London can 
form an idea of its vastness ; 
of this vastness there will always be (not- 
withstanding the manifest excellencies of 
centralization) a plurality of central stations 
connected by trunk lines, mainly converging 
to a principal trank station; but supple- 
mented by a sufficient number of trunks be- 
tween such central stations as are adjacent 
'o each other. Yet I should say that there 
are at present too many central stations and 
that they are too close together; and [ am 
under the impression that the present man- 
agement thinks so to, and will condense 
closely grouped central offices considerably. 

In Scotland I found a regular multiple 


and by reason | 


absent. I | 


| Northern 


h, Manchester and Birm- 
The fact that [ mention Birming- 


switchboard in the Stacie central station 
which was the most American looking 
central station which I have seen anywhere. 
In Glasgow, also, a *‘ nickel in the slot” toll 
box has been devised and is largely used at 
public stations, a penny or a certain number 
of pennies being the local charge, and a six 
pence or more the 
town charge. The operator can tell by 
peculiar sound signals automatically given 
by the passage of a coin or coins, whether 
the proper amount is dropped in ; and if not 
the machine simply absorbs what has been 
put in and does not grant the desired accom- 
modation. Regular subscribers have a check 
key which operates the apparatus without 
requiring the electro-deposition of a coin. 





trunk line or out of | 


This machine is well spoken of and is said to | 


give satisfaction. In some other parts of 
England these boxes are also used, and non 
subscribers to the exchange may purchase a 
local check key for the purpose of using at 
any time the public station without having 
to pay every time. It may be of interest to 
state that at every railway station in England 
the ‘* nickel in the slot,” or rather the ** cop- 
per in the slot.” machine applied to a variety 
of uses, is to be found. ‘The weighing ma 
chine is the most popular, but the electrical 
shecking machine is a close second. 

The best working long lines which I found 
were, without doubt, those belonging to the 
District Telephone Company. 
This company is in charge of Mr. C. B. 
Clay, of Sunderland ; the lines are new and 
are built of the latest model 

In Newcastle all lines, both telegraph anc 
telephone, which are owned by the govern 
ment are underground, They work 
well, and the government telephone system 
there is ably managed by Mr. A. W. Heavi 
side, who based his telephone exci 


| a pre-telenhone exchange, actually in exist- 


| may say, 


ence in Newcastle and operating dial tele 
graphs, long before the telephone exchange 
was thought of, or the telephone itself in- 
vented. 

The National Telephone Company is for- 
tunate in having such men as Messrs. 
Bennett, Coleman, Jackson, Phillips, Sinclair, 
and, as far as possible, employs men trained 
by previous education and experience to be 
equally efficient in a business and technical 

capacity. 

As to electrical construction outside, I 
without hesitation, that the average 


| is far above ours, whether telegraphic, tele 


|on a railway 





phonic or otherwise. The poles are no 
longer than are necessary, are uniformly 
well trimmed and painted and, above all, are 
well stayed. Mile after mile I have ridden 
both in England and on the 


Continent, and found every pole ** stayed ;” 
or, as we would say, *‘ guyed.” = ‘The cross 
arms are usually short, and project alter 


nately a greater distance to one side or the 
other, that is, the upper cross arm may 
carry two insulators on the right side of the 
pole and but one on the left. While the 
next will reverse that, two being on the left 
and one on the right, and so on. . The tele 
phone companies had much housetop con 
struction, but the same system of staying 
prevailed, so that the construction was 
superb, even though the roofs were all of 
the pitched variety. In Sunderland only, 
and the other towns where the Northern Dis 
trict Telephone Company holds sway, are to 
be found long cross arms «¢ /¢ American, the 
idea having been imported by Mr. Clay, 


who visited the United States a year or two | 
pre - | 


ago, and who is a manager of the most 
gressive type. 

In Edinburgh, though 
were overhead, they were so symmetrically 
arranged as to be hardly noticed. Mr. A. R. 
Bennett, who is general manager of the 
Edinburgh District, looks also after Dundee, 
Galashiels, Dumfries and many other towns. 

The above remarks apply alike to the 
government construction in Great 
France and Belgium, and to the 
tion of telephone companies. 

The only underground telephone line 
work which I found was the well-known 
Paris sewer work and the goverament tele- 
phone exchange wires at Newcastle-upon- 
Tyne, but the National Telephone Company 


construc 


| tower 


very | 


range upon | 


| by the 


| 
| 





nearly all wires | 


Britain, | 


is beginning to Jay some underground wires | 


in Birmingham. 


At Birmingham, also, I noticed some litile | 


pole work, aud it was both amusing and 
instructive to see that, wherever possible, 
the poles were modestly planted close to the 
gable end of a block of buildings, o1 inside 
of a high fence, or in the corner of a vacant 
lot, so as to attract as little notice as possible. 

I found that silicious bronze wire was weil 
thought of throughout the several territories 
which I visited, and in general use. It can 
be made of a conductivity nearly as high as 
copper, while it is tougher; and it is much 
better for telephone work than iron, because 
not only is the conductivity higher, but it 
possesses a much lower coefticient of self- 
induction. 

One telephone span I saw in the south of 
England, crossing the opening of the Dart- 





| 9.000 fect of floor space was a 


| the one 
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In France I visited, of course, the Exposi- 
tion, and met Messrs. Abdank-A bakanowics 
and Berthon, both old friends. The finest 
electrical affair about the Exposition, to my 
mind, was the way in which the great foun 
tain was illuminated in Kaleidoscopic colors 
every night. This has, of course, often been 
done before, but never, I think, so perfectly 
or ou such a scale. The success of the in- 
stallation is due to Mr. Aylmer, who has 
had it in charge. 

I stood in the tower and admired, and then 


i went down through the tunnels and stood 
beneath the fountain, where the are lights | 


were reflected through colored screens, and | 
through the plate glass floor ; and marvelled 
and admired still more; especially when I 
suw how the levers arranged in the tower 
like those of the Pennsylvania railway signal 
worked pneumatically the screen 
mechanism below, and kept an ever chang- 
ing succession of beautiful colors upon the 





different. fountain jets; and all this appa 
rently, so far as the crowd could see, working 
itself ; for there was no mahifest link b¢ 


tween the operating tower and the fountain 
The Exposition telephone station as ar- 
ranged by Mr. L. Berthon was a sight in | 
self, with its multiple switchboard ; its 
closets for private communication ; its sam 
ples of fine electrical apparatus made by the 
Societe Generale des Telephones, and its ap 
paratus and circuit arrangements for receiv 
ing operatic performances, and reissuing 
them for the delectation of numerous audi- | 
tors. | 
Long telephone lines stretch trom Paris to | 
Havre, Lille, and Mar- | 


Bruxelles, Lyons 


seilles, and work admirably. These are 
chiefly of copper and are arranged in metallic 
circuits. 


Mr. Berthon, the managing engineer of 
the Societe Generale des Telephones, told 
me that his company while sparing no effort 
to keep up its efficiency, had for some littk 
time been lying on its oars in view of the 
possible purchase of its telephonic property 
government. And as you are aware, 
the government has since decided to acquire 
this property; and hasin fact taken possession 
of it, which action, I believe, to be an unfor 
tunate one, alike for the government, the 
Societe and the people. | 

Of course the great Edison exhibit with its 
tremendous 
affair, and, although it would naturally im 
press the observer without any extraneous 
vid, it is fair to say that its merits were 
literally hammered into the visitor’s mind 
by the able enthusiast who had it in charge. | 

This, together with the surpassingly fine 
exhibit made by the Thomson-Houston Com- | 
pany in association with the Thomson Elec 
tric Welding Company, and also the unique | 
historical exhibit made by the American Bell 
Telephone Company, fully redeemed the 
electrical section from any participancy in | 
the otherwise too true charge that the share 
of America in the great Exposition was com- } 
paratively insignificant. 

The compound engines, built by Messrs. 
Davey, Paxman & Company, of Colchester, 
England, to run the dynamo for lighting the 
fountain tower and exhibition, were an in 
teresting sight to me. I was delighted to 
watch their fine and speedy regulation as the 
requirements varied. The young man who 
was running them was a rising electrician, 
Mr. H. D. Wilkinson, the same who suc- 
ceeded Mr. Kennelly in the authorship of 
the series of electrical measurements, articles | 
lately published by the London Electrician. | 

Mr. Wilkinson, believing it right to give | 
himself a practical intimacy with all branches | 





of electrical engineering, was taking this 
method of doing so, and illustrating the | 


English tendency to carry out to the fullest 
extent the scriptural maxim, ‘‘ Whatsoever 
thy hand findeth to do, do it with thy might.” | 
I was favored by Messrs. Siemens Brothers | 
& Company, by permission, to visit their 
works at Charlton, Woolwich. There 1 
found active work going on in all branches 
of electrical manufacture, but the most new 
and interesting feature to me was the subma 
rine cable work which I witnessed in various 
stages. This, I could not avoid reflecting, is 
branch of electrical work in which 
Britain is practically without competition. 
Ilere I met Mr. Frank Jacob, the electrician 
of the Siemens Company, a remarkably able 
and intelligent man, and the inventor of one | 


| of the earliest systems of multiple telephony | 


mouth harbor, which was certainly not less | 


than half a mile in length. 


use silicious bronze here in the United States 
much more than heretofore we have done. 


I venture the | 
prophecy that in the near future we shall | 


and combined telephony and telegraphy. A 
most interesting feature of the Siemens’ 
works is the testing room, where every foot | 
of cable is tested during the process of manu- 
facture. Immediately across the river, and | 
ihus an opposition physically as well as | 
commercially, is the rival cable establishment 
of Silverton. } 
Speaking of manufacturies, brings.to mind 
that the tendency of the British business 
public to consolidation (or amalgamation as 
it is mercurially termed) after having swept 
over all the breweries, distilleries and gas 
companies within reach and after having 
touched the telephone companies, is now 
exerting itself upon the electrical manufac 
turing interests ; as evidenced by the fact 
that all of the storage battery companies and 
electric railway companies have amalgamated 
to form ‘‘ The Electric Construction Corpo- 


| churchyard of Melrose 


| laying a telegraphic 


| cluded at an 


exhibitor. 
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ration, Limited,” and that the various Wood- 
house and Rawson manufacturing companies 
have also consolidated into a large joint 
stack corporation. 

While in Birmingham, and engaged in 
visiting the local lions, I went to see Aston 
Hall, the free museum of the town. 

ln one of the many interesting rooms there 
lL observed on exhibition an old fashioned 
large magneto machine designed, as an in 
scription thereon informed me, for use in 
electro-plating. Upon close inspection, I 
found it to be the first magneto machine ever 
designed for that purpose; namely. that 
made and patented in 1842 by Stephen J. 
Woolrich. This machine was presented to 
the musem by Thomas Prime & Son, electro 
metallurgists, of Birmingham. 

Passing through the cathedrals and abbeys 
of Great Britain, my bosom. like that of Sir 
Joseph Porter, K.C.B., swelled with pride, 
to note how these building and their pre 
eincts were made into a species of mundane 
Valhalla, where the worthies of the nation, 
distinguished in war, science. or literature 
were immortalized, and their memories 
treasured, for the example and encouragé 
ment of their countrymen, and as a mark of 
appreciative acknowledgment of their ser 
vices rendered to their country. 

In Westminster Abbey I remarked the 
tombstone of William Spottiswoode, electric 
inn and philosopher, while in the abbey and 
I noticed resp clive ly 
the graves of Michael Scott and Sir David 
Brewster, one A friend of True Thomas, 
the Rhymer, of Ercildown, and the scientist 
par excellence " of the fourteenth century ; 
the other one of the more fortunate wizards 


of the nineteenth century. Michael in his 
day was called a ‘‘ wizard,” but would 
probably now be called an electrician, 

In conclusion, | desire to say that the 


cordial aud fraternal manner in which every 
where 1 was received by electricians and 
by those interested in electrical develop 
ment, and the hearty hospitality which I 
received, merit and receive on my part the 
profoundest appreciation and the warmest 
reciprocal feelings of kindliness 


: _ 

That Halifax-Bermuda Cable. 
has been talk at Halifax 

about a cable 


For years there 
and at the 


Was at some time, 


Bermudas which 


it was hoped, to be laid 


| between Nova Scotia's capital and the islands 


in question. A meeting of the company 
held at Win- 
London, 
Alexander Arm 


From the report submitted 


which is to lay this cable 
Old 
on the 2ist September. Sir 


was 
chester House, Broad street 
strong presided, 
it appeared that the 
corporated for the 
contract with Her Majesty's Government for 
cable between Halifax 
Bermudas. 


company had been in 
purposes of carrying outa 


(Nova Scotia) and the The Gov 
ernment had ag 


{8,100 a year for 


reed to provide a subsidy of 
20 yeurs on certain con 


ditions. In dealing with the report the 


chairman said that the company’s arrange 
ments with the Government had been 
conciuded in a very satisfactory manner. 
Throughout the various negotiations with 


the Government they had 
treatment, The 
rapidly 
looked forward hopefully to its being con 
period. The 
traftic 
winter 


received very fair 


cable work was now pro 


gressing as as possible, and they 


early directors 


expected a very extensive from Ber 
climate in 


remarkably fine, and it 


muda, because its was 


had hitherto been a 


very popular resort of American visitors. 


The establishment of direct communication 


with the mainland would enable business 


island 
business at the same time. 


men to visit the and conduct their 


- “-—e 
Awarded the Grand Prize. 
The Babcock & Wilcox Company 
Grand Prix at the Paris Ex 
highest award given to any 
cabled with 


have 
received the 
position, the 
This award was not 
the other American awards, as the boilers 
taking the prize were made in the company’s 
Glasgow shops, aud were therefore placed in 
in the British section and the 
to the company :s English exhibitors. The 
jury was one of high character, which makes 
the acknowledgment all the more welcome 
to this long established American company. 
We think it can be safely said that this com- 
pany has built up its business upon the merit 


award made 


of its work, taking the stand that a steam 
boiler can be neither too good or too safe. 


This boiler is favorably known and in use in 
every country on the globe. 
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RAILWAY TELEGRAPHY. 


The Superintendents Meet in Washing- 
ton—Large Increase in Member- 
ship—A Very Successful 
Meeting. 


INTERESTING AND PRACTICAL PAPER BY 
MR. CHAS. SELDEN ON ‘ ELECTRIC 
TRAIN LIGHTING ’’—DISCUSSIONS, 
EXHIBITS, VISIT TO THE 
WEITE HOUSE, PER- 

SONALS, ETC. 

The Association of Railway Telegraph 
Superintendents opened its eight annual 
Convention at 10 A. M.,Oct. 16, in the Ebbitt. 
President Geo. C. Kinsman, of the Wabash 
Road, called the meeting to order, and 
briefly and clearly outiined the business to 
be transacted. The following officers and 
delegates were in attendance : 

Geo. C. Kinsman, Wabash Road, presi- 
dent, Decatur, Ill. ; C. A. Darlton, R. & D., 
vice-president, Washington, D. C.; P. W. 
Drew, C. & E. 1., secretary and treasurer, 
Chicago; W. W. Nichols, C.. B. & Q., 
Chicago; U. J. Fry, C., M. & St. P., Mil- 
waukee; H. F. Houghton, Wabash, Deca- 
tur, Ill.; M. A. Baker, St. L., K. & N. W., 
Hannibal, Mo, ; A. R. Lingafelt, C., R. 1.& 
P., Topeka, Kans. ; J. L. Orbison, C., H. & 
D., Cincinnati ; 8. K. Bullard, M., K. & T., 
Sedalia, Mo. ; Geo. T, Williams, N. Y., C. & 
st. L., Cleveland, Ohio; Robert Stewart, 
C. R. R. of N. J., Elizabeth, N. J.; W. J. 
Holmes, N. Y., L. E. & W., New York; 
L. B. Foley, D., L. & W., New York; W. 
F. Taylor, Pa. R. R., Altoona, Pa. ; Geo. 
L. Lang, N. Y. & N. E., Boston: J. N. 
Ross, N. Y. & N. E., Boston; C. Selden, 
B. & O., Baltimore; I. T. Dyer, H. & St. 
Jo., St. Joseph, Mo. ; C. N. Chevalier, N.Y. 
& N. E., Providence, R. I. ; H. C. Sprague, 
K. C., Ft. S. & G., Kansas City, Mo. ; J. B. 
Shaw, N. Y., P. & O., Jamestown, N. Y.; 
W. C. Walstrum, N. & W., Roanoke, Va. ; 
M. B. Leonard, C. & O., Richmond, Va. 

New members were elected as follows : 

H. V. Miller, C. & A., Bloomington, Ill.; 
U. J. Fry, C. & St. P., Milwaukee; W. W. 
Nichols, C., B. & Q., Chicago ; F. W. Dow, 
N. L. N., New London, Conn.; I. T. Dyer, 
Il. & St. Jo., St. Joseph, Mo.; D. E. L. 
Cannon, St. L., A. & T., Texarkana, Tex.; 
8. K. Bullard, M. K. & T., Sedalia, Mo., 
A. K, Cheney, St. L., B. & St. Louis, 
Mo.; N.S. Martin, L. & N., Birmingham, 
Ala.; C. F. Wilcox, Wabash, Decatur, IIL; 
J. W. Stacey, Mo. Pac., Marshall, Tex.; 
W. B. Scott, C., St. P. & K. C., St. Paul, 
Minn.; M. A. Baker, St. L., K. & N. W., 
Hannibal, Mo.; W.C. Walstrum, N. & W. 
Ry., Roanoke, Va.; A. Ramseur, Pied- 
mont Air Line, Atlanta, Ga.; C. A. Smith, 
I., I. &I. R. R., Kankakee, Ill.; W. J. 
Quinlan, G. R. & I., Grand Rapids, Mich.; 
A. R. Lingafelt, C., R. I. & P., Topeka, 
Kas.; N. McKinnon, Tol., St. L. & K. C., 
Toledo, O.; D. H. Caldwell, N. Y. C. & 
St. L., Ft. Wayne, Ind.; J. L. Orbison, 
C., H. & D., Cincinnati, O.; R. W. Mitch- 
ener, N. Y. C, & St. L., Conneaut, O.; W. 
F. Taylor, Penn. R. R., Altcona, Pa.; W. 
E. Lewis, L. 1. R. R., Long Island City, 
N. Y.; J. J. Burns, D. & R. G., Denver, 
Col.; J. B. Stewart, West Shore, Weehaw- 
ken, N. J.; E. E. Dinwiddie, R. & D., 
Charleston, W. Va. 

This list includes the names of representa- 
tives of very large and important railroad 
systems, like the Pennsylvania, C., H. & D., 
M.. K. & T. and the St. L., Ark./& Tex., 
which have not heretofore been represented, 
aud indicates the rapid growth of the organ- 
ization and the extension of its influence and 
tield of usefulness, 

The report of Treasurer Drew, who is also 
the secretary of the Association, showed 
efficient and economical management and a 
prosperous condition of the finances. 

The committee appointed at the last meet- 
ing to prepare papers and subjects for dis- 
cussion, not being ready to report, the Con- 
vention decided, on motion of Mr. Geo. T. 
Williams, to adjourn until ten o'clock to- 
morrow, and the members, many of whom 
were accompanied by their wives, spent the 
afternoon in visiting places of interest about 
the city under the guidance and advice of 
Vice-president Darlton, of this city, who, 
with superintendent Selden of the B. & O., 
at Baltimore, has had charge of all local 
arrangements for the meeting. 

THURSDAY, OCTOBER 17TH. 

The Convention met at 10 A. M. Reports 

of standing committees being called for 


by the chairman, Mr. Leonard, chairman of 
of the committee on electrical information, 
reported that papers received by his com- 


v 





mittee had already been published. He 
presumed that it had not been generally 
understood by the members that information 
was to be sent to the committee, and that 
various questions of interest would be com- 
municated direct to the meeting during its 
sessions. 

The election of officers for the ensuing 
year was then held and the following gentle 
mep were chosen by unanimous votes : 

President, C. A. Darlton, of Washington, 
D. C. 

Vice-president, Geo. 
Cleveland, Ohio. 

Secretary and treasurer, P. W. Drew, of 
Chicago, Ill. This will Mr. Drew’s 
seventh year of continuous service as 
secretary and treasurer. 

After the election Mr. Kinsman escorted 
the new president to the chair, and subse- 
quent proceedings were conducted by him. 

Miscellaneous business being in order, Mr. 
Lang called attention to the fact that mem- 
bers occasionally discontinued their con- 
nection with the Association on account of 
promotions in their companies, and expressed 
the opinion that it was hardly just to expect 
division operators or superintendents  t 
decline appointment as general manager in 
order to maintain their membership while, at 
the same time, the Association could not 
afford to lose the benefit of their counsel 
and corporation. Mr. Kinsman strongly 
endorsed Mr. Lang’s statement, and sug. 
gested that such persons be elected to hon- 
orary membership without dues. Mr. 
Williams thought honorary members might 
prefer 1o pay dues and considerable discus- 
sion ensued, during which the decision of 
the chairman, that persons once elected con- 
tinued members so long as they paid their 
dues, seem to meet general approval and it 
was concluded best to establish no general 
rule on the subject. The following named 
gentlemen were then elected as honorary 
members: E. M. Herr, Geo. E. Simpson, 
W. K. Morley, J. N. Ross, 8. K. Blair, 
S. S. Bogart. 

A committee consisting of Williams, Shaw 
and Leonard, was appointed to recommend 
the time and place of the next meeting. 

The secretary presented communications 
from Day K. Smith, of Kansas City, stating 
that the United States Military Tele- 
graph Society and the Old-Timers would meet 
in Kansas City next September, and suggest- 
ing the advantage of having the Railway 
meeting at the same time ; from A. R. Swift, 
regretting his inability to be present, and 
recommending that the next meeting be held 
early in the season, and not at Chicago ; 
from Manager Morell Marean, of the Western 
Union office, offering free use of his com- 
pany’s lines to the members of the Associa- 
tion ; and one frem the White House, invit- 
ing the delegates, wifh the ladies, to call on 
the President at one o’clock, 

Mr. Selden then read the following paper: 
‘* ELECTRIC TRAIN LIGHTING ”— BY CHARLES 

SELDEN. 

Some months since your committee on 
papers to be read at this meeting assigned to 
me the subject of ‘‘ Train Electric Lighting,” 
since which time I have been availing myself 
of every opportunity, when coming into 
contact with either system in use, or parties 
exploiting them, to glean all the information 
possible, and I have, therefore, put myself 
in the way of meeting a number of electrical 
people. 

I have found it a much greater task than 
I had expected, not only on account of the 
systems involved, but particularly on account 
of the claims of the various parties in regard 
to the system in which they were interested, 
and especially in dynamo schemes, one of 
which are so numerous. 

The storage battery companies give the 
impression, in their circular, that it is their 
system which is being used upon the Pull- 
man limited trains of the Pennsylvania Rail- 
road Company, and their agent stated to me 
at their principal office that their battery, in 
connection with the ‘‘ Barrett System,” was 
being used entirely by the Pullman Com- 
pany, and that the Pennsylvania Railroad 
Company was using their storage batteries, 
to the exclusion of all others. Upon investi- 
gation, however, I found that the Pennsyl- 
vania Railroad Company is using some of 
the ‘‘ Julien” cells, but a majority of their 
cells are from the New York Accumulator 
Company, and upon investigation with the 
Pullman Company I found that they are not 
using the ‘‘ Barrett System,” and that while 
they are using a number of “‘ Julien”. cells, 


T. Williams, of 
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it is also true that they are using a number 
of the Accumulator Company’s cells. 

Whenever 1 attempted to get down to 
figures with any of these exploiters or pro- 
moters, I was always met with a general 
answer which was of no use whatever to us 
in contemplating the introduction of such a 
system upon our roads. By travelling first 
and carefully noting the devices employed 
and then conferring with manufacturers, I 
became conversant with what ordinarily 
would be the worst of such things as were in 
sight, and Iam now able to offer you, for 
probably the first time that it has been done, 
the maximum figures upon at least one system 
(this is the system employed by the Pullman 
Company and which I designate below as 
System No. 1), and from this we can deduce 
the cost of one other (System No. 2). 

I made several trips on their trains and 
observed the working of this system in all 
its particulars, spending the better part of 
three nights run in watching, both in the 
baggage car as well as others, and it was 
very satisfactory indeed, the light being 
brilliant and everything that could be 
desired. 

Ona recent trip to Chicago I called upon the 
chief electrician of the Pullman Company, 
who very kindly accompanied me to Pull- 
man, showed me through their plant and 
gave me valuable information. There are 
some points in this system, however, which 
were not explained to me, for the reason that 
there are pending patents; but this does not 
enter into the matter of cost, and I was told 
that it was only in protection to their com 
pany that many matters were not at this 
time made public. 

I have examined the Boston and Albany 
system partially, but as that is purely stor 
age battery affair, I cannot report results in 
figures until facts are obtainable upon which 
I can stand and fee! assured that the figures 
which I give will at least not represent a 
cost less than we would find if put into 
practice ; the figures I herewith give you are 
therefore mazimum. 

In practice this subject can well be con- 
sidered under the head of three systems. 

1.—Lighting cars by the joint use of 
dynamo and storage battery. 

2.—Lighting cars by means of direct cur- 
rent from the dynamo. 

3.—Lightivg cars by means of charged 
storage battery. 

System No. 1 is in use by the Pullman 
Palace Car Company upon its limited New 
York and Chicago trains, the vestibuled 
trains of the Atchison, Topeka and Santa Fe 
Railroad Company and others. 

To explain System No. 1 (and it bas more 
or less bearing upon all of the systems), I 
think it best to commence upon the car. 

WIRING, 

By experience it has been deemed best to 
place the wire on top of the cars. For this 
purpose there is a moulding run along from 
end to end upon the roof of the car, and 
branch mouldings extend to points over the 
panels between the ventilators of the car. 
The latter arrangement is used for day, 
smoking or other coaches, where it is desira- 
ble to have the lamps suspended from the 
bracket on the side of the car, instead of 
forming part of the lamp fixture which is in 
the center. The main wires or leads are 
covered in this moulding along the top of 
the car and branches therefrom are either 
dropped down through the air tube of the 
ordinary lamp (where center suspension is 
desired) or led through the panel noted 
above, where it is desirable to have a bracket. 
On top of this moulding is placed another, 
and then all of this moulding is tinned over 
and securely soldered so that there is no 
leakage into the car and the wires are fully 
protected. They are also free, in a great 
measure, from any movement by reason of 
oscillation or jarring, and hence the chances 
for abrasion of the insulation are reduced to 
a minimum, while at the same time they can 
be gotten at much more easily than though 
they were placed between the roof and the 
head-lining. 

While it is true that the wiring of a sleeper 
(on account of the greater number of lights 
employed) is greater than that of a day coach, 
the average cost per car, fitted with the best 
wire, is about $100. This includes labor. 
The next subject in order would be 

ENGINE AND DYNAMO. 

A ‘ Brotherhood” engine directly con- 
nected with an ‘‘ Eickemeyer” dynamo, both 
of them being upon the same cast-iron bed- 
plate, is placed within a lattice-work en- 
closure at the forward end of the baggage 
car, occupying a corner between the end- 
door and the side-door. Ordinarily this 
space is 314x514 feet. This engine is fed by 
steam from the locomotive, the steam-gauge 
within the baggage car usually showing a 
pressure of 60 pounds, of which 15 is 
exhausted through the pipe for heating the 
train. The dynamo has an electro-motive 
force of 68 and has 60 amperes at 800 
revolutions per minute. It should be under- 
stood that at 900 revolutions the same ma- 
chine would give you 80 volts and 80 am- 
peres. A good dynamo of this capacity 
will give plenty of light for 120 lamps 
throughout the train, and is considered an 
economical one for the reason that it has 





margin enough to serve a longer train than 
usually carried, so as to meet emergencies, 
should they arise. The Eickemeyer dynamo, 
while first class in all respects, is especially 
so for train service. The lattice-work has a 
door and is also open at the dynamo end so 
as to admit of placing a tachometer belt 
upon it, and arranging for the adjustment of 
brushes, should it become necessary, but 
upon the runs I madeit was not necessary 
to adjust the brushes, and there was no 
sparking at the brushes. even under full 
load—a most desirable point in favor of this 
type of machine. 

Both the engine and the dynamo are fed 
by an automatic lubricator, which is placed 
against the side end of the car, and carries 
sufficient oil for one or two round trips, and 
having small service pipes extending to the 
oil cups, feeding them regularly, without the 
attention of an engineer, other than to see 
that they are properly started at the begin- 
ning of the run. 

Against the side of the car is placed a 
steam-gauge, showing the pressure received 
from the engine, another steam-gauge show- 
ing the-amount of steam going into the 
heating pipe through exhaust, an ammeter, a 
voltmeter, a test lamp and a tachometer, the 
practical use of which will be shown latter 
on. 

There is a connection device for connect- 
ing the cars together, so arranged that should 
they part it will be reléased as is now the 
case with the air brake pipe. I have thus 
been full in the explanation regarding the 
baggage car, because it is, of course, the 
kcy to the whole situation. This brings us 
to the 

STORAGE BATTERY. 

Each car carries in a box, securely fas- 
tened to the bottom of the car, 32 cells of 
storage battery, and under the system of 
distribution this storage battery is partly in 
use at all times, furnishing when the dynamo 
is running 30 per cent. of the power given 
to the lamps, and when the dynamo is bot 
running furnishing all the power. Thirty- 
two cells are used for the reason that the 
lamps used in this system are all of a high 
voltage, namely, 63, the weight complete 
of the battery and its boxes being 1,300 
pounds per car. 

During the day or at other times when 
the lights are not in use, the dynamo is run 
a number of hours charging these storage 
batteries, so it is unnecessary to remove 
them from their location under the cars for 
a long term, dependent, ordinarily, upon 
whether or not they have been in a wreck, 
or by long use the plates have become 
buckled, when, of course, it is necessary to 
remove such plates and put the battery in 
good condition. 

It is claimed that with this system the 
storage batteries last longer than where they 
are subject to removal for recharging at the 
end of each trip. Whether this is true or 
not is a question which experience alone 
would determine, but I am inclined to the 
opinion that the statement is correct. 


ATTENDANT. 

This system, as in vogue, has an attendant 
($90 per month and board while on the 
train), who is more or less experienced in 
electric lighting, and at terminal stations, 
that is to say, Chicago and New York, an 
expert ordinarily inspects the condition of 
the electric service prior to the train leaving, 
and at the station at Pullman they have also 
an electric light plant, which is utilized for 
storing electricity for their cars placed in the 
shop and which are about to start out on 
the road. 

GENERALLY. 

The above will, I think, give you a clear 
idea of the general method employed. 

The arrangement of the engine is so con- 
cise that I co not see why the baggage mas- 
ter should not be able to run it, after a little 
coaching, without any other attendant. For 
instance, if we have a gauge for steam from 
the engine with a notice under it that ‘‘ This 
gauge should stand 65,” and under the am- 
meter, ‘‘This gauge should stand at 63,” 
and under the tachometer, ‘‘ This gauge 
should stand at 800,” it seems to me that any 
one with the least bit of common sense and a 
little bit of drilling would surely be able to 
run the plant, for (as can be explained to 
him) if with cock fully open steam should 
get below the point which you mark and 
call his attention to, he is to call on the en- 
gineer for more steam. If the revolutions 
should fall below 800 it would at once 
call his attention to the steam gauge, and 
if the voltmeter or the ammeter should 
show out of proportion, the test lamp 
in the baggage car or the other lamps in the 
baggage car would become dim, thus calling 
his attention even though he were otherwise 
engaged. If the engine men cannot give him 
more steam, there is but one thing for him to 
do, namely : Cut off the dynamo entirely and 
fall back upon the storage battery for the 
light for the train. This, I think, would 
complete all Ihave to say at present upon 
System No. 1, the expense of which I show 
in full later on in this paper. 


SYSTEM No. 2. 


The system of lighting direct from a 
dynamo upon a train, without the auxiliary 
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help of a storage battery, is not in use, but I 
confess that I do not see why it would not 
be a good thing to do and save the expense 
both in plant and the depreciation of the 
storage battery, There is an objection, of 
course, that in case of any failure, either in 
ynnections, engine or dynamo, the lights 
would go out, leaxing the train in darkness. 
This, however, could be obviated, I think, 
by keeping one coach candle in each car lit, 
rr one Jamp in each car lit ; it is necessary 
io carry lamps or candles anyhow for emer- 
encies. It is also necessary when the steam 
,eat fails to employ as before the Baker or 
ther heater for your cars, so that whether 
our lamps are lit or not, as a matter of 
act there are many times when you have 
iil in your cars and you have fire in them. 

The efticiency of dynamos in this day, and 
specially the one noted, is such that I do 
iot think there will be a failure on account 
f either the dynamo or the engine amount- 
ng to one per cent. of the time of its use, 
while should a derailment occur, I cannot 
jut believe that the storage battery will be 
just as apt to be rendered useless by break- 
is well as would the other mechanism. 


SYSTEM NO. 3. 


System No. 3 is employed by the Pennsyl- 
ania Railroad Company, the Boston and 
\lbany, and some others. I have been un- 
ible, as yet, to get any figures as to the cost. 
Chis system-consists in merely placing upon 

ach car a number of cells of storage bat- 
tery (the cost of each cell ranging from 
$9.00 to $12.00) which are usually charged 
it the terminal points, the batteries then be- 
ng trucked to the cars and placed therein, 
running one trip and then being trucked out 
for recharge. 

The Pennsylvania Company uses a small 
nutaber of cells (12 to the car), and a low 
vultage lamp, namely, 23 volts. They 

laim to get 16 candle-power to each lamp, 
but I hardly think they dothis. The lamps 
that Lhave seen seem to me to be of less 
candle-power, and they seem to use asmaller 
number than are necessary to properly light 
the car for reading. Ordinarily they carry 
seven lights in the body of the ¢ car of 23 
volts, one in the smoking room of 22, and 
one in each hallway or approach of- 24 volts, 
making in all 10 lights to the car. With the 
Pennsylvania Company, at the time of my 
examination, these lights were employed 
ouly in their parlor cars, The best report I 
could get from that company was to the 
‘fect that they really do not know what the 
lights cost them, that it had never been 
figured down in a fine way. They have 
power and electric light stations at Jersey 
City, and they use a portion of that power 
for storing currents during the day time, 
while at the same time the same power was 
employed at night in lighting their yards, 
etc., etc., so that it was a hard matter to get 
at, but they had determined that while the 
light was a little more expensive than oil, at 
the same time it was cheaper than gas as used 
formerly, which was placed in retorts under- 
neath the car. 

What I here say as to the cost of this sys- 
tem (¢.¢., lack of absolute knowledge) is 
true of all roads using it so far asI could 
learn from those questioned. 


we 


OBSERVATIONS AND REMARKS. 


Referring to the figures that follow, the 
prices of enginesand dynamos can be shaded, 
while the depreciation noted may, in some 
instances, be greater than is shown, or in 
others less, still I give, from the best author- 
ity, the consensus of their opinion. Of 
course, the figures given do not include the 
cost of steam which ruuos the engine in the 
baggage car, but on that subject it was ge- 
ported to me as follows: The officer of the 
Pennsylvania Railroad Company who has 
such matters in charge, states that the differ- 
cence in the consumption of coal upon their 


locomotives (and this, of course, is the 
proper source from which I figure) is so 
slight as between those that are feeding 


dynamo engines and those that are not doing 
so, as to make no difference practically, and it 
has not affected the premiums which are given 


to firemen upon their saving of coal. It 
seems to me an easy figure, and a good 
average one, to get at it in this way. All 
things being proper we get ten 16 candle- 


power lights per horse-power ; therefore, if 
you are running 100 lights you are using ten 
horse-power. IL find a difference in the 
opinien of the engine men upon these trains, 
some saying that they do not notice, particu- 


larly, the loss of steam used by the dynamo 
engine, or in heating the train, others again 


complaining that they always feel it. 

lo order that you might have a basis upon 
which to figure to light each particular 
train, I have deemed it best to divide the 
cars into classes, namely: Baggage car 
equipped, mail coach, day coach, sleeper, 
dining car. It is necessary to run the bag- 
gage car next to the engine in order to get 
as short connection as possible for. steam. 
By taking the figures which | give, you will, 
be able to tell just about what it =i cost in 
the way of plant for each of thes b- 
ject, however, to a reduction where the en- 
gine or dy namo or other fixtures can be pur- 
chased for a less sum than herein named, 





and it is quite possible, for instance in the | 
matter of electric light arms and shade | 
holders, that they could be made at railroad 
shops cheaper than they could be bought. 

L enclose a statement of each car, which 
shows the number of the articles used, cost 


of each, total cost, per cent. depreciation, 


total depreciation and interest at five per 


cent. upon the plant. 


In computing the interest upon the lamps | 


I have placed it upon the depreciation, 
rather than upon the tirst cost, for the reason 
that renevals are necessary during the year; 
however, the same amount is not invested 
the whole year, of course, as the first lamps 
will run a certain time and so upon the last 
renewal there would only be interest for 
any cne or two months, but for 
pose I deemed best to show it at the maxi- 
mum, and I think it will just about cover 
the breakage, that is to say, where the 
lamps are broken but not burned out. 
Following is the cost per car for each 
class of car equipped with System No. 
1 Eickemeyer dynamo and Brotherhood 


engine, including depreciation and interest | 
not including | 


on plant at five per cent., 
salaryof attendant: 


our pur- | 


In conclusion, I think I have placed be- 
fore you the details in such shape as to ad- 
mit of easy figuring for any kind of a train. 

System No. 2 would be as ‘much cheaper 
than System No.1, as the cost of battery 
and its depreciation would amount to. 

Either system (1 or 2), without an attend- 
ant, becomes still cheaper. 

Should you deem best to recommend the 
lighting of trains, now that you have what 
I believe to be figures beyond which the cost 
will not go, I shall be glad to furnish any 
further information possible for me to ob- 
tain. 

The reading of the paper was listened to 
with deep interest and, at its conclusion, Mr. 
Kinsman inquired whether Mr. Selden had 
calculated for damages to lighting apparatus 
from accidents, and the latter replied that the 
possible loss from such causes was included 
| in the estimated item of depreciation. The 
| question of placing train lighting plants in 

charge of baggage men, asrecommended by 
Selden, elicited considerable discussion, Mr. 
| Nichols and Mr. Leonard expressing very 


BAGGAGE CAR. 



















































































- acide ee Cost | mony | Per Cent. INTEREST, 
ARTICLES REQUIRED. | No. | aon. TOTAL. \Deprecia iathon TOTAL. ls Psr Cent. 
ES REST Ae Oe 1 $650 00 | $650 00 | 10 $65 00 $32 50 
Dynamos ... ae 550 00 | 16 50 27 50 
SE ee ee 32 | 900 | 4752 | 1440 
Connections .. . ...... . 20 00 oe seccccel 1 60 
Wiring.........-5 002+. Di 100 00 | 5 00 
Piping, steam ‘gauge, lattice work, | 
lubricator, and tachometer. YF | me e.g ae eee etree 6 40 
VORGIIED <6. cesses ice ore Sj ee a eer ee or 218 
Ammeters se REE A 1 | | ee | a ee 1 63 
NS bv6360. Sesicesh ave a ) ee | ee eereeerreermery Crreee terete 1 00 
as 5 % | 26 95 1 35 
Lamp-sockets 5 110 | 06 28 
Total Fda: a;  * 2 peeN "$156 0 03 | $93 19 
MAIL COACH. 
ps Saiaidaabiae : % a ‘ “4 ‘ost | Per Cent. | INTEREST, 
ARTICLES REQUIRED | No Each. TOTAL. Depreciation. TOTAL. 5 Per CENT. 
Battery Cells............. 82 $9 00 $288 00 1614 $4752 | $14 40 
Wiring 1 100 00 Reg. er rn 5 00 
Lamps....... ie senpebabease nen 8 (6) 6 00 700 42 00 210 
Lamp-sockets........ .........--- 8 110 8 80 1 09 WW 
ned ebeccnevenevenerevene 1 45 ae Ce ee | 02 
Switches ........... 1 400 og ee een 20 
Connections ... 1 20 00 20 00 ; 1 00 
—— sented RRO AOOR: WEE Arent elvaG? 
Total. . ft ee $89 61 61 | $23 16 
DAY COA ACH, 
ARTICLES REQUIRED No Cost | roraL, |, PerCent | mopar, |,IxtEREST. 
E 77 2Q “1 . Eaca. vor Crores.) | 5 Per Cent. 
Battery Cells 32 $9 00 $288 00 16% CO - 52 | oe 40 
Wiring 1 100 00 100 00 eee, | 5 00 
ee oe 14 75 10 50 700 73 50 3 68 
Lamp-soc kets... 14 110 15 40 1 15 i7 
Cut-outs ...... wee 1 45 SS re lecasibaneatehns 02 
nds vin bneveses 1 4 00 BE Wivscce Ssoxsdbhovescucdsees 20 
Connections. . . 1 20 00 2000 | ee cbe Isiwoveue cues 1 00 
eos holders. . 14 18 252 | knees a 13 
DE etka wataamase neice 14 35 49 | 10 49 25 
Electric Light Arms. 14 115 DEED fs oe seesvece|scvevenseves 81 
ee eae os a REAP AT ccsccscsoinies | $121 66 $26 26 
! 
SLEEPER. 
: Cost | | Per Cent. | INTEREST, 
ARTICLES REQUIRED. No. Eacu, | TOTAL. Depreciation..| TOTAL. |; Der Cent. 
A ee ee “s a ae Wes ee |—_— abiiied 
Battery cells sale inl eve 32 $9 00 $288 00 16% $47 52 $14 40 
Wirlng........< : Re SR 1 100 00 | a ee ae ees 5 00 
Lamps .. 26 % | 19 50 700 135 50 6 83 
Lamp-sockets. ...............0000. 26 110 | 28 60 1 29 1 43 
Cut-outs. . . vane : ; 1 45 45 2 20 
a, RES a 1 4 00 4 Ov 20 
Connections... . ; 1 20 00 20 00 100 
Shade-holders. 26 18 | 4 68 23 
Shades... soa 26 35 910 46 
Electric Light Arms. + 26 115 29 90 o3.068e eenecetaves, one 150 
Total St erie | $185 22 $31 07 
DINING CAR. 
TIT We — . - Cost Per Cent. INTEREST, 
ARTICLES REQUIRED. No Eon. TOTAL. Depreciation. TOTAL, 5 Per CENT. 
Battery Cells 32 $9 00 $288 00 | 1614 $47 52 $14 40 
a, RE eres 1 100 00 100 00 Sea chupcewener eases 5 00 
Lamps... sana ens) 21 75 15 75 700 110 25 5 52 
Lamp-soce kets. aiid rca ging aos are 21 110 2310 | 23 1 16 
eee Seags seul 1 45 | i BERS ee Oe 02 
SIG. ° 2 cu cu duesbneseesee ese 1 4 00 SINS Sas neatly sdulidet emai wen 20 
PINS. Sieh ou o vdeney 344553600 1 20 00 BEE Bods cnnashacuctediensense 1 00 
IND shoe 66 v0 0004000550 2 18 Sere) eee 19 
Shades a» eA 2 35 735 | | 74 37 
Electric Light Arms.. ........... 21 115 2415 sides Geesuabs 1 21 
Os ee |. so] $486 88 $158 74 | $29 06 
' 


pen the ae basis a train, as follows, 
System No. 





Baggage... 
Smoker (or day). 
Day .. 
Sleeper .. 
Sleeper.. .... 


Total 





would cost for 865 days of ten hours each— 





| 
DEPRECIATION. | 


| 
| LAMPS INTEREST. 
— . ee Sverre —— 
$5 $156 03 | $93 19 
4 121 66 | 28 26 
14 121 66 } 28 26 
26 
26 








Or total as to equ ipment. ‘ 


‘Add attendant at $00.00 per mouth. Lenn dg's viaiee esc. c6eey, Celie des (oO ep abennideeasinodees 


Or per day ~~ 
Per lamp, per day.............. «-++- 
Per lamp, per hour............ : 
Or for a baggage car, per day.. 

For a day car, per da 

For a sleeper, per day. 











decided opinions that, even with all the 
automatic and self-regulating machinery in 
use, it would not be possible to get satisfac- 
tory results without the care of some skilled 
person to keep the apparatus in order, make 
necessary repairs, etc. The experience of 
those gentlemen had convinced them that the 
services of an expert were frequently called 
for and that they were liable to be needed 
just when the baggage men could not leave 
their regular work. 

Mr. Nichols stated that the C., B. & Q 
Road had tried the experiment of lighting a 
few coaches with accumulators, and found 
that the expenses so far exceeded the cost of 
lighting with oil lamps that they had decided 
to stick to kerosene for awhile. 

Reference being made to the plan of light- 
ing trains from dynamos driven by gearing 
attached to the axles of the cars, Mr. Leonard 
said he understood this plan had been in 
successful operation on several important 
rdads in England for a number of years and 
that the cost of power obtained in this way 
is very small, inasmuch as the connection 
with the axle is made only when there is 
power tospare. Mr. Lang had heard the 
statement, for which he could not vouch, that 
the Connecticut River R. R. had made ex- 
tensive experiments in lighting trains in this 
manner with success and economy. They 
charge accumulators by a dynamo which is 
always disconnected from the axle when the 
train is starting or running up grade and, 
being connected when going down grade, 
utilizes power which would otherwise be 
wasted and also aids the brakes in stopping 
the train. 

Mr. Williams’ committee reported in favor 
of holding the next meeting either at St. 
Louis on the third Wednesday in May, or at 
Buffalo or Chicago on the third Wednesday 
in July. St. Louis found no admirers in the 
meeting ; July in Buffalo was deemed too 
hot and too busy, and, upon the suggestion 
of Mr. Foley, it was finally decided to go to 
Niagara Falls on the third Wednesday in 
June, and, by direction of the meeting, 
President Darlton appointed as a committee 
of arrangements for that occasion, Messrs. 
J. B. Shaw, L. B. Foley, Geo. T. Williams, 
J. W. Fortune and J. W. Lattig. 

The committee to select subjects for discus- 
sion was continued, with Mr. Nichols as 
chairman, in place of Mr. Herr. Some of 
the subjects suggested, besides those called 
up at this meeting, were : 

Telephones. 

Electric Lights for Yards. 

Electric Lights at Wrecks. 

Switchboards. 

Block Systems. 

Line Construction and Batteries. 

At 12.30 p.m. the meeting took a recess 
till 3.30, and proceeded in a body to the 
White House, where the private rooms, as 
well as the East room, were opened for the 
reception, and the President greeted each 
person with great cordiality, apparently 
feeling much relieved and cheered by the 
fact that, unlike the members of most visit- 
ing delegations, every man in this party had 
favors to give and none to ask. Among the 
members, standing in a semi-circle near Presi- 
dent Harrison and Mr. Drew while the latter 
made a 60 minute speech of presentation 
in 60 seconds, there were many exclamations 
of surprise at the remarkable similarity in 
appearance of the two men-—size, figure, 
features, gestures, exactly alike—the only 
difference being that Drew was a little the 
better looking. After the reception the 
company was photographed in a group on 
the north portico of the new War Depart- 
ment building. An interesting bit of asso- 
ciation will go with this picture, for the rea- 
son that these Railway Telegraphists stood 
onthe exact spot from which went out the 
most important and exciting railroad and 
telegraph orders ever issued. At this place 
stood the gray columns of the old War De- 
partment, above which was the historic and 
tragic telegraph office of the ‘* war time,” 
opened when Thomas A. Scott came down 
from the Pennsylvania Central with Billy 
Wilson, Homer Bates and two or three other 
operators, and closed when Secretary Stan- 
ton held little Billy Kettles out of the brant 
dow, and announced him to the’ shor 
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throngs as the operator who had just re- 
ceived the good tidings that peace had 
come, 

The meeting went promptly to work after 
recess, first considering the subject of ‘‘ Dis- 
charges,” and the necessity of reporting the 
same. An informal discussion showed that 
no uniformity in reporting discharges pre- 
vails, and that there is much difference of 
opinion as to the best course to be pursued. 
Some of the roads give a service card to 
every operator leaving its employ, and never 
engage one without a card, while others rely 
on the printed lists. Several members stated 


that at times the printed lists were re- 
ceived too late to be of any use, 
or failed to come altogether. This 


difficulty, the secretary explained, was owing 
to periodic lack of funds. Upon motion of 
Mr. Selden it was voted that all employés 
leaving the service be furnished with service 
cards, and that the secretary issue the list 
monthly and make assessments on all roads 
in the association sufficient to meet the ex- 
pense. It was expressly declared that the 
publication of the pame of a discharged 
operator did not necessarily affect his re-em- 
ployment. 

‘*Ciphers—is it advisable to use them to 
shorten correspondence ?”—Mr. Selden re- 
ported that, after year’s labor, he 
had prepared a cipher containing 9,000 words 
and phrases, and had printed 1,000 copies 
at of 50 cents each. It is exten- 
sively used in the business of the B. & O. 
road: Messages are transmittec without repe- 
tition and with very few errors, and its use 
has proved very advantageous, both in re- 
ducivg the amount of matter transmitted and 
in affording secrecy in communication when- 


il 


a cost 


ever necessary. 

‘ Night messages—is it advisable to hold 
unimportant business till night?”—Darlton’s 
and Leonard’s companies have adopted a 
plan by which the heads of departments 
appropriately stamp such messages as can 
properly be held till night, and this has 
resulted in a great saving of valuable time 
without any detriment to the business. Mr. 
Selden’s company has also tried a similar 
plan with success, 

‘‘InductionTelegraphy.”—Mr. Taylor,some 
time since, investigated the workings of the 
system in use on the Lehigh Valley Road. 
Ife considers it a thing of extreme novelty, 
but the Penna, Co. concluded that there was 
no place on its roads where the system could 
be used to advantage. Mr. Taylor does not 
believe it likely to be of any general use. It 
was understood that the L. V. Road has dis- 
continued its use on all passenger trains. 
Much regret was expressed at the absence of 
Mr. Lattig who is considered the best posted 
man on this subject, 

‘The Phonoplex.”—Mr. Taylor reported 
that the Penna. Co. bas five circuits in regu- 
lar operation—the longest being 117 miles 
with three oftices—and is getting satisfactory 
service at very much less than the cost of 
additional lines for the same service would 
have been. The electrophone battery now 
employed requires renewal twice a week and 
its maintenance is somewhat difficult, but he 
has some plan, not explained, by which he 
hopes soon to obviate this trouble. 

‘*Delany’s Line Adjuster.’"—Mr. Lang 
has one circuit, 115 miles long, on the New 
York & New England Road, equipped with 
these instruments which have enabled bim 
to work successfully through bad weather 
when the line would have been useless without 
them. He expects valuable things. The 
adjuster makes the line work a trifle heavy 
when there is no escape on it and they are 
disconnected when not needed. 

This subject closed the discussions on reg- 
ular topics, and after the appointment of 
Messrs. Holmes, Lang and Nichols, as a 
Committee on Exhibits at Niagara Falls, and 
the passage of resolutions of thanks to the 
retiring officers, Mr. Selden and the Western 
Union Telegraph Company, the meeting, at 
5.30 P. M., adjourned. 


EXHIBITS. 


| Coeckran and his wife used to 


| the victims of science. 


Edison’s phonoplex, working beautifully 


on a line to Baltimore, under the supervision 
of W. S. Logue. 


tion, was examined with much _ interest. 
Some persons had an idea that the inventicn 
was to adjust the relays on an unsteady line, 
but it really keeps the current adjusted to 
the relays by a simple device, which, when 
any key is opened, entirely cuts off the bat- 
teries at both ends of the line. The small 


| get very 


closing the charge of blue vitriol in a paste- 





board box with the copper band bent around 
it, and a narrow band of rubber pasted 
around the inside of the cell to prevent the 
sulphate of zinc from creeping over the top. 
The advantages of this arrangement are 
apparent, 

J. H. Bunnell & Co., represented by Geo. 
S. Kates, exhibited a fine collection of tele- 
graph instruments, testing apparatus, engine 
house annunciators and other articles of 
special interest to railway electricians. 

The Western Electric Co. sent, through | 
their agents, Royce and Marean, a large dis- | 
play of registers and miscellaneous goods of 
their manufacture. 

The Pennsylvania Steel Co. had on exhi- 
bition a very ingenious system of alarm 
signals for highway crossings, operated 
entirely by magnetic generators, and a sys- 
tem of electric semaphone signals, containing 
some new and valuable features. 

This exhibit was under the direction of 
Geo. W. Parsons, superintendent, and M. | 
W. Long, the inventor, who gave full ex- 
planations to all callers. 

Many of the delegates went to see La 
Dow’s Morse writer, in the N. Y. Tribune 
office. Mr. La Dow is working out a plan 
for making a single depression of a key in a 
Remington typewriter transmit a Morse 
letter over a line, the object being to increase 
the speed of transmission up to the capacity 
of receiving operator to copy the message 
on a typewriter. 

PERSONAL. 

The innate propensity of a Morse operator 
to lean up against the wall of a country rail- 
road station as near the window of the tele- 
graph office as he can get, especially if the 
oftice is decorated with lace curtains, bird 
cages and geraniums, brought quite a num- 
ber of old telegraphers to the Ebbitt House. 

Jesse Bunnell, much wealthier, a very 
little older and no less fond of a joke than 
when he used to climb a high stool to get at 
the instruments on the Pittsburgh press wire ; 
Ralph W. Pope, representing electrical pub 
lications and many other things, just as the 
members of the Pope family always do; 
Thos. B. Coulter, the sixth auditor of the 
Treasury, who worked with Lang on the 
Pan Handle Road in 1867 and who has 
become a good politician without spoiling a 
good operator; M. W. Barr, a compatriot 
of O’Reilly in the days of bottle-neck insu 
lators, big registers and small salaries ; C. E. 
Topping, superintendent of the United States 
Express ; E. B. McLees, of the Kerite Com- 
pany ; S.'8. Garwood, of Philadelphia, and, 
Fred Royce, of course. 

There was not a “ tfa/ky”’ man in the Con 
vention. Every member came up to the 
business in hand full of solid sense and clear 
ideas on practical subjects, and with a ready 
facility of expressing his ideas in terse, crisp 
speech. And it was a gathering of men of 
character and dignity. 

Local committees who engage rooms for 
future meetings of the Railway Association, 
orany other organization, will do well to 
follow the example of Darlton in securing a 
place that was roomy, pleasant, retired and 
quiet, instead of locating in the midst of 
everlasting racket and confusion, as is 
often done. 

If anybody wants a photograph of the 
Railway Telegraph group, it can be had of 
George Prince, corner of Pennsylvania avenue 
and 11th street. GrorGe C. MAYNARD. 

Washington, D. C., Oct. 18 


ee 


Why the Hon. Bourke Cockran Took Up 
the Kemmler Case. 





sO 


“The way in which W. Bourke Cockran 
vame to take hold of the Kemmler case is 
rather curious,” said an intimate friend of 
that gentleman recently. ‘I have heard it 
intimated that he was employed by an elec- 
tric light company, but that is not true, It 
was all because of a dog. 

**Cockran has a remarkably fine dog and 
he is very fond of him. His wife, too, thinks 
a great deal of him. When the experiments | 
were going forward at Edison’s laboratory | 
and at the Columbia College School of Mines, | 
read of the 
suffering of the poor dogs which were made 
You know that at 
first the dogs howled piteously. He used to 
much excited over the newspaper 





| accounts. 
Delany’s line adjuster, in practical opera- | 


cost of the system—$75 down and $20 per | 


year for each circuit, without regard to 


to general adoption. Mr. Delany, who was 
in attendance, also exhibited an improved 
gravity battery, the improvements consisting 
in placing a paper bag around the zinc, en- 


i 


Jength or number of offices—makes it liable | although he knew he wouldn't get a cent. 


“One night Mrs. Cockran had finished 
reading a peculiarly graphic account of a 
dog’s sufferings, when she said : ‘ Just think 
how terrible it would be if they would treat 
our dog like that.’ Cockran sprang up and 
exclaimed: ‘ That law providing for execution | 
by electricity is unconstitutional. I'll break | 
it if Ican.’ When Kemmler was sentenced | 
he immediately took charge of the case, 





alliances 

* * At a meeting of the Cabinet held in 
Paris, October 12, it was decided to close the 
Exhibition November 6. 





THE ASSOCIATION OF AGENTS OF THE SPRAGUE 
ELECTRIC RAILWAY COMPANY MEET 
AT MINNEAPOLIS. 


The Sprague Electric Association met at 
the West Hotel at Minneapolis on Monday, 
October 14th. The following officers were 


| present: Edward Blake, president, Boston ; 


C. M. Barclay, vice-president, Chicago ; 
P. A. Dowd, secretary, New York. The 
following named Sprague representatives 
were present : 


Frederick J. Sawyer, Boston; E. E. 
Higgins, Buffalo, N. Y.; G. W. Larue, 


New York; A. H. Chadbourne and Wm. 
Hazleton, Philadelphia; J. L. & C. M. 
Barclay, Chicago; J. R. McLaughlin, De- 
troit; C. W. Foote, Cleveland; J. G. 
White, Omaha; D. W. Guernsey, St. Louis; 


| Mr. Jaynes, San Francisco ; H. M. Harding, 


Chicago; R. B. Smith, Washington, D. C. ; 
8. Z. Mitchell, Seattle, W. T.; J. R. Bar- 
nard, Asheville, N. C. ; Mr. Jones, Wyom- 
ing; C. M. Ayers, Grand Rapids, Mich. ; 
C. P. Stevens and F. Dowd, Denver, Colo.; 
M. D. Barrand Wm. Oswald, Louisiana ; 
G. W. Mattran, Texas; W. R. Ingalls, In- 
diana ; Dugald C. Jackson, Kearney, Neb. 
Although the meeting was held with closed 
doors, the following report of the proceed- 
ings were secured by the REVIEW'S represen- 
tative through the courtesy of the officers : 
The subjects discussed were of a business 
and technical nature of importance to all 
The business development of 


concerned, 
the power industry, the technical features of 
the Sprague system, the organization for 
foreign work, the manufacture of machinery 
and appliances, were all taken up in turn 
and thoroughly discussed to the end of 
effecting some few changes and improve- 
ments in the general business and the devel- 
opment of new fields for work. The meet- 
ing was addressed at various times by Messrs. 
E. H. Johnson and Frank J. Sprague, Hon. 
John 8S. Wise, and other officials of the 
Sprague Company. At the close of the As- 
sociation meeting the members attended in a 
body the Street Railway Convention held in 
the same hotel, and participated to some 
extent in the discussions before that body. 
One of the most interesting discussions 
had was the explanation of the legal con- 
troversies between the electric railway com- 
panies and the telephone companies. The 
Hon. John 8. Wise was called upon by the 
Association to state what controversies had 
arisen and the resuit of such litigation. As 
the general counsel for the Sprague Electric 
Railway Company, Mr. Wise has been coun- 
sel or consulted in all the litigation which 
has taken place between the telephone com- 
panies and the electric railways operating 
under the Sprague system. These contro- 
versies have arisen in Akron, Ohio ; Harris- 
burgh, Pa. ; Chattanooga, Salt Lake City, 
Cincinnati and elsewhere. The effort has 
been made in various places by the telephone 
companies using the grounded circuit to ob- 
tain injunctions against the electric railway 
companies for alleged disturbances of the 
telephone wires, and failing in securing in- 
junctions the effort bas been to recover dam- 
ages in actions at law for such interterences. 
Up to the present time Mr. Wise reported 
that no telephone company had succeeded in 
obtaining an injunction against the electric 
railways, and no action for damages com- 
menced by the telephone companies has cver 
been successfully prosecuted to a judgment. 
In one or two cases, for the sake of peace, 
amicable adjustments have been made be- 
tween the telephone company and the elec- 
tric companies, by which the cost of necessary 
changes in the telephone construction was 
divided between the Mr. Wise pro- 
ceeded at length to state the reasoning and the 
authorities upon which the electric railway 
companies have contended that they are not 
liable in any form of action for such disturb- 
ance, and qualified his arguinent by decided 
cases which satisfied his audience that he 
had given the matter thorough study, and 
that the law is on the side of the electric 
railway company. In bis remarks he took 
occasion to say that this question of liability 
of electric railways was onein which all elec- 


two. 


tric railways were interested, no matter under 
what system they were operating, and ex- 
pressed a willingness to furnish the argument 
and authorities in favor of the railways to 
any company having legal controversy with 
the telephone companies. 

One of the most interesting subjects dis- 
cussed by the agents and showing the enter- 
prise of the Sprague Company, is itsrecent 
determination to push its work in the depart- 
ment of mines and irrigation. So far this 
branch of electrical industry has been little 
developed, but it offers a boundless field for 
enterprise, and recognizing this, Mr. H. 
McL. Harding, the former general agent of 
the company, has removed his headquarters 
to Chicago, and has taken charge of the 
whole subject of mines and irrigation. It is 
believed with the use of conduit pipes and 
electric pumps a great revolution can be 
wrought in the matter of irrigation in the 
West. and that by this means the cost of 
irrigation can be greatly reduced and im- 
mense tracts reclaimed which could not be 
otherwise reached. 

An elegant Pullman car, equipped with 
the new 15 horse power Sprague motor, was 
exhibited in actual operation near the hotel, 
and the members of the Street Railway 
Association were given every opportunity to 
observe the practical workings of the system, 
while the deliberations of the Western Elec- 
tric Railway Association, which also took 
place during the week in Minneapolis, 
brought out many points connected with 
the operation of the electric street railways, 
of importance to all concerned. Organiza- 
tion is strength, and the Sprague Company 
evidently believes in it. The present meet- 
ing dispersed with a notable impulse in the 
way of enthusiasm and business enterprise, 
which has been so marked a feature of the 
Sprague agencies throughout the country. 

bien “Sea 
The Western Electric Railway 
Association. 

The Western Electric Railway Association 
met at the West Hotel, Minneapolis, Minn., 
on Monday evening, October 14, with Presi- 
dent Johnson, of the Lafayette Street Ra‘l- 
way Company, in the chair. 

The following gentlemen were present : 
Mr. Claninshaw, Troy, N. Y.; Hon. W. F. 
Wright, Omaha, Neb.; J. A. Peavey, Sioux 
City, Iowa; G. E. C. Johnson, Lafayette, 
Ind.; W. L. Allen, secretary, Davenport, 
Iowa; E. D. Allen, Stillwater; T. J. Evans, 
Council Bluffs; W. Pain, Milwaukee; Dr. 
Everett, Cleveland, Ohio. 

Owing to the fact that many of the dele- 
gates had not arrived, the meeting was 
adjourned until Tuesday at 10 o'clock. 

On Tuesday, President J. J. Evans called 
the convention to order. In his remarks he 
stated that the object in calling the meeting 
was that information might be acquired that 
would aid in the working of electric rail- 
ways. 

An address was made by the Hon. John 8. 
Wise on the subject of ‘‘ Legislation for 
Electric Railways.” 

A few remarks were then made by Presi- 
dent Evans in which he advised the use of a 
complete metallic circuit in the operation of 
eleciric railways, personal experience having 
taught him that in this way the cost of oper- 
ation would’ be reduced and the efficiency 
increased. 

Secretary Allen made some interesting re- 
marks us to the comparative cost of cabic 
aud electric reads. His company had found 
that the repairs, renewal of commutators and 
copper brushes were the main expenses. 
This has to a great extent been overcome by 
the use of carvon brushes, although sonie 
trouble had been experienced with them in 
the grinding of the carbon dust into the in 
sulation between the segments of the com- 
mutators. His company had also discarded 
the use of the fibre gear, and were at present 
using a cast iron one. By this change, the 
noise has been increased some, but not 
enough to annoy the passengers, and the 
cost being so much less for the iron gear 
that they had found it policy to make 
the change. They had burned out noarma- 
tures since the road started, the cost of re- 
pairs, renewals of gearing, commutators, 
ete., was somethir g less than $2,000 for the 
past year. 

Mr. Johnson made some remarks relating 
to the operating expenses of his line, in 
which he stated that the trouble had toa 
great extent been overcome by the use of 
the carbon brush. 

After some further discussion the Associa- 





tion adjourned. 
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ELECTRICITY FOR STREET CARS 


rhe American Street Railway Association 
at the Minneapolis Convention Dis- 


eusses Electric Traction. 
4 STRONG ENDORSEMENT OF ELECTRIC 
POWER. 


The American Street Railway Association 
met at the West Hotel, Minneapolis, Minn., 
ust week and remained in session October 
i6th and. 17th. The following named 
yfficials of street railways of the country 
vere present : 

Frank E. Petit, auditor, Augusta & Summerville 
R. R. Co., Augusta, ‘ta. 

Wm. Richardson, president, Wm. J. Richardson, 
ecretary, and John G. Jenkins, director, Atlantic 
ivenue R. R. Co., Brooklyn, N. Y. 

John N. Partridge, president, Brooklyn City & 
Newtown R. R. Co., Brooklyn, N. Y. 

George W. Van Allen, president, and Charles E. 
Harris, superintendent, New Williamsburgh & 
Flatbush R. R. Co., Brooklyn, N. Y. 

Henry H. Windsor, secretary, and Thos. C. Pen- 
agen, treasurer, Chicago City Ry. Co., Chi- 
“ago, 5 

John Harris, superintendent, Cincinnati Street 
Ry. Co., Cincinnati, O. 

George B. Kerper, president, Mt. Adams & Eden 
Park Inclined Ry. Co., Cincinnati, O. 

A. Everett, president, East Cleveland R. R. Co., 
Cleveland, O. 

J. B. Hanna, secretary, Woodland Avenue & 
West Side Street R. R. Co., Cleveland, O. 

Ezra Bimm, vice-president, Wayne & Fifth Street 
R. R. Co., Dayton, O. 

Henry A. Sage, president, Easton 8. E. & W. E. 
Pass. Ry. Co., Easton, Pa. 

W. Kellogg, secretary, College City Street Ry. 
Co., Galesburgh, Ill. 

J. C. Shaffer, president, Citizens’ Street R. R. Co.., 
Indianapoiis, Ind. 

George E. C. Johnson, president, Lafayette Street 
Ry. Co., Lafayette, Ind. 

C. J. Ernst, secretary, Lincoln Street Ry. Co., 
Lincoln, Neb. 

H. H. Littell, manager, and J. B. Speed, director, 
Louisville City Ry. Co., Louisville, Ky. 

Winfield Smith, president, and A. W. Lynn 
superintendent, Cream City R. R. Co., Milwaukee, 
Wis. P 

Robert K. Warren, president, Mobile Street Ry. 
Co., Mobile, Ala. 

Samuel C. Hart, president, Union Street Ry. Co., 
New Bedford, Mass. 

George Green, president, Forty-second Street and 
G. Street Ferry R. R. Co., New York City. 

Benjamin Flagler, president, Arthur Schoolkopf, 
treasurer, and frederick Dean, superintendent, 
Niagara Falls and Suspension Bridge Ry. Co., 
Niagara Falls, N. Y. 

Francis M. Eppley, president, Orange Crosstown 
and B. Ry. Co., Orange N. J. 

Theo. P. Bailey, secretary,Ottawa Electric Street 
ty. Co., Ottawa, Lil. 

J. H. Hall, president, and J. D. Hall, director, 
Fort Clark Horse Ry. Co., Peoria, Il. 

Thos. C. Barr, president, People’s Pass. Ry. and 
Lombard and South Street Ry. Cos., Philadelphia, 
Pa. 

John Q. Adams, secretary, Citizens’ Pass. Ry. Co., 
Philadelphia, Pa. 

Jesse Metcalf, president, and J. R. Bartlett, 
general manager, Union R. R. Co., Providence, R. I. 

Benj. F. Owen, president, and John A. Rigg, 
superintendent, Reading City Pass. Ry. Co., Read- 
ing, Pa. 

Charles Odell, president, and R. H. Brown, direc- 
tor, Naumkeag Street Ry. Co., Salem, Mass. 

James F. Peavey, president, and F. H. Peavey, 
vice-president, Sioux City Street Ry. Co., Sioux 
City, lowa. 

Robert McCulloch, general manager, Citizens’, 
Cass Avenue and Belefontain R. Rs., St. Louis, Mo. 

Charles Green, president, People's Ry. Co., St 
Louis, Mo. 

J.S. Minary, secretary, Southern Ry., St. Louis, 
Mo. 

P. F. Barr, vice puatiees, and A. L. Scott, super- 
intendent, St. Paul City Ry. Co., St. Paul, Minn. 

Norman B. Ream, president, A. E. Lang, vice- 
president, and Wm. E. Hale, treasurer, Toledo Con- 
solidated Street Ry. Co., Toledo, Ohio. 

C. 8S. Gleed, president, and E. H. Littlefield, 
superintendent, Topeka City Ry. Co., ty we Kan. 

Lewis Perrine, Jr., manager, Trenton Horse R.R. 
Co., Trenton, N. J. 

Geo. W. Pearson, president, A. A. Wilson, vice- 
president, and Robert Beall, director, Metropolitan 
R. R. Co., Washington, D. C. 

H. Hurt, president, Washington and Georgetown 
R. R. Co., Washington, D. C. 

John Jones, director, and Edwin W. Heald, 
general manager, Wilmington City Ry. Co., Wil- 
mington, Del. 

Chas. B. Pratt, president, and H. 8. Seeley, 
treasurer, Worcester Consolidated Street Ry. Co., 
Worcester, Mass. 

Walter G. Howey, superintendent, Grand Street 
and Newtown R. R., Brooklyn, N. Y. 

Thos. J. Evans, director, Omaha and C. B. Ry. 
Co., Omaha, Neb, 

W. J. Broadwell, Kansas City, Mo. 

B. E. Edwards, president, Geo. F. Gund, vice- 
president, and W. W. Cargil, director, La Crosse 
Street Ry. Co., La Crosse, Wis. 

R. D. Appenson, superintendent, Little Rock and 
Citizens’ Ry. Cos., Little Rock, Ark. 

Charles Williams, president and Geo. H. Knowles, 
general manager, Manchester Street Ry. Co., Man- 
chester, N. H. 

Geo, H. Knowles, president, Nashua Street Ry. 
Co., Nashua, N. H. 

C. E. Parcell, superintendent, Tampa Street Ry. 
Co., Tampa, Fla. 

Leslie D. Thomas, secretary, Terre Haute Street 
Ry. Co., Terre Haute, Ind. 

T. E. Connelly, treasurer, and John N. Akarman, 
general manager, Elizabeth and Newark Horse 
R. R. Co., Elizabeth, N. J. 

Amos F. Breed, president, and E. F. Oliver, 
secretary, Lynn and Boston R. R. Co., Boston, 
Mass. 

D. M. Sweetser, treasurer, East Middlesex R. R. 
Co., Boston, Mass. 

Edward Reardon, director, F. H. Monks, general 
man r, and Louis hag, 5 master mechanic, 
West End Ry. Co., Boston, Mass. 

H. M. Thompson, secretary, Wm. N. Morrison, 
superintendent, D. Sullivan, superintendent, and 
Andrew serphy, trackmaster, Brooklyn City R..R. 
Co., Brooklyn, N. Y. . 

Henry M. Watson, president, Buffalo Street R. R. 
Co., and_ secretary Buffalo East Side Ry. Co., 
Buffalo, N. Y. 

G. George Browning, treasurer, Camden Horse 
R. R. Co.. Camden, N. 

H. H. Littel, president, and H. M. Littel, general 
manager, Cincinnati Inclined Plane Ry. Co., Cin- 
cinnati, 6. 

Henry Martin, president, Mount Auburn Ry. Co., 
Cincinnati, O. 

Charles Hathaway, Jr., superintendent, St. Clair 
Street Ry., Cleveland, O. 





J.N. Partridge, director, Christopher and 10th 
Street R. R. Co., New York City. 

Geo. Bullock, general manager, South Covington 
and Cincinnati St. Ry. Co., Covington, Ky. 

Charles B. Clegg, director, Dayton St. R. R. Co., 
Dayton, Ohio. 

Samuel Hill, president, A. S. Chase, secretary, 
Duluth St. Ry. Co., Duluth, Minn. 

Wm. H. Sinclair, president, Galveston City Ry. 
Co., Galveston, Tex. 

Wm. H. Sinclair, president, and H. F. MacGregor, 
vice-president, Houston City Sc. Ry. Co., Houston, 

Thos. W. Stevens, director, Steinway and Hun- 
ter’s Point R. R. Co., Long Island City, N. Y. 

J.B. Spee. director, Central Passenger Ry. Co., 
Louisville, Ky. 

R. Semmes, superintendent, Citizens’ Railroad 
Co., Memphis, Tenn. 

Henry C. Payne, vice-president, Milwaukee City 
Ry. Co., Milwaukee, Wis. 

Thomas Lowry, president, C G. Goodrich, vice- 
president, E. H. Center, secretary, D. W. Sharpe, 
superintendent, Minneapolis St. Ry. Co., Minne- 
apolis, Minn. 

Chas. Odell, president, W. B. Ferguson, superin- 
tendent, E. P. Shaw, director, and E. Sumner, 
secretary, Newburyport and Amesbury Horse R. R. 
Co., Newburyport, Mass. 

Cc. Densmore Wyman, vice-president, C. P. N. and 
E. R. R. R. Co., New York City. 

Wm. Richardson, director, Dry Dock, E. B. and 
. R. R. Co., New York City. 

J. R. Bartlett, vice-president, Pawtucket St. Ry. 
Co., Pawtucket, R. I. 

John G. Holmes, president, Citizens’ Traction 
Co., Pittsburgh, Pa. 

Cc. C. Woodworth, secretary, Rochester City and 
B. R. B. Co., Rochester, N. Y. 

Chas. Cleminshaw, president, Troy and Lansing- 
burgh R. R. Co., Troy, N. Y. 

Chas. White, president, Andrew Glass, superin- 
tendent, Capitol, N, O St. and S. W. Ry. Co., Wash- 
ington, D. C. 

H. Hurt, president, and G. T. Dunlop, director, 
Washington, D. C., and Georgetown R. R. Co. 

The ELectricaL REVIEW was represented by D. B. 
Dean, Chicago. 

The meeting was called to order by Presi- 
dent Geo. B. Kerper, of Cinciunati. In his 
address the president referred to electric 
power as follows : 

‘“The past year has been one of changes 
in the motive power of street railways. 
Rapid transit is in demand, and through it 
great progress has been made in the advance- 
ment of street railway traflic, great pros- 
perity to the cities receiving its benefit, and 
to the companies that have adopted it. 
Electricity and cable power are the systems 
coming into general use, with the former in 
the lead. The overhead electric system has 
thus far been demonstrated to be the most 
practical; but it is the hope and wish of 
every street railway manager that the system 
will be superseded, and that the motor of 
the future, be it electricity, gas, air, steam, 
or some other power, must and will be a 
motor independent of a central plant or a 
wire circuit. The demand for sucha motor 
has enlisted capital and labor of a quantity 
and quality that is certain to bring about the 
desired result within a very short period. 
The horse and mule have been our faithful 
allies ; they have nobly done their share in 
enabling us to build up cities and towns, and 
to establish therein a service which has 
added much to the happiness, comfort and 
prosperity of all classes. In return for their 
faithful service we propose to emancipate 
them and return them to the farms from 
whence they came ; or, in the language of 
the negro who for the first time saw the 
electric car, when he exclaimed, ‘White 
man freed the darkey first, now he freed 
the mule !’ : 

‘The magnitude of the interest we repre- 
sent, even under the slow movement by 
horses, when compared with the passenger 
traffic of the steam railroads, is almost 
beyond conception. The steam railways of 
the United States, during the year 1888, 
carried 451,000,000 of passengers ; while the 
street railways of New York State alone 
carried over 360,000,000, and this, with 
nearly 200,000,000 carried by the elevated 
roads of New York City, makes the total 
street railway traffic of New York State 
100,000,000 in excess of all the steam rail- 
way passenger traffic of the United States. 
With the new systems, the carrying capacity, 
by the increased facilities and the rapid 
movement of the cars, is more than trebled. 
The travel is increased in the same ratio. 
Lines are extended to suburban towns and 
villages many miles distant from the city 
that they lie adjacent to. All this has been 
made possible by rapid transit.” 

The executive committee, in their report, 
which closely followed the convening of the 
Association, speaking of electricity, said : 

‘* During the last few years each succeed- 
ing year has seen electricity progress far 
more rapidly than any .other motive power 
that has come to our notice; and this has 
been especially so in the organization and 
operation of new roads. There is a peculiar 
fascination about electricity, lying perbaps 
as much in the fact that it is an altogether 
unknown quantity to most of us, and wholly 
understood by no one, as in the known fact 
of its adaptability to so many forms of use- 
fulness, all conducing to the comfort and 
well-being of the human race. The sight of 
a car propelled, signaled and lighted by 
electricity is most attractive, not en toa 
street railway man, but to every one who has 
occasion to ride in the car. To no one de- 
partment of our business has so much atten- 
tion been paid, during the last year especially, 
as to that of motive power. At best we have 


come to regard the street railway asa machine 
by which horses are altogether too rapidly 
used up; and for reasons of humanity, if for 
no other, the managers of street railways feel 








that they should do all in their power to sub- 
stitute some other motive power for that of 
animals. If, and when, it is practicable to 
do this at a much less cost, to say nothing of 
the greater satisfaction in operation, it is 
manifestly our duty to do so.” 
TREASURER’S REPORT. 

The following is a summary of the report 

of the treasurer : 


RECEIPTS. 
ee 








138 Annual Dues, at $25............ $3,4 
1 ” iid EP davestesveus 15 3,465.00 
11 Admission Fees, 25............. +++. 275.00 
Tickets to Washington Banquet........... 140.00 
Interest on Loan......... .- ; 42.74 
Sale of Annual Reports.. .........--..--- 10.00 
$6,521.10 
EXPENSES. 

Washington Banquet... .. ... .......... $2,025.00 
Secretary and Treasurer's Salary, 11 mos. 1,375.00 
jth Annual Meeting and Report........... 845.05 
EL nan cbnicccduendsesee$ ss ene 209.25 
Special Committee Reports, 1888... ..... 200.00 
8th Annual Meeting..................-+.: 153.98 
PNR sia: 405 44s Castes ce congo 140.00 
Miscellaneous Printing............. ....+-+ 115.19 

Insurance, Expressage, Telegrams and 
EF bce 60 ancceccenasesecens ; 13.87 
$5,077.34 
Balance, Oct. 10, 1880...................... 1,442.76 


$6,520.10 

The following is 
THE REPORT OF THE COMMITTEE ON 

‘* ELECTRICITY AS A MOTIVE POWER.” 

0 the President and Members of the American 

Strect Railway Association : 

Your committee appointed to report upon 
** The Conditions Necessary to the Financial 
Success of Electricity as a Motive Power” 
begs leave to submit the following : 

The subject of *‘ Electricity as a Motive 
Power” has been the all absorbing topic be- 
fore our meetings for the past two years, and 
only now are we able to give any satisfactory 
answer. Up to the date of our Jast meeting, 
in Washington, October 17, 1888, we had 
made very little progress in the application 
of electricity to the propulsion of cars, 
although a solution of the problem was 
deemed not far distant. At that time the 
number of roads equipped and operated by 
electricity could be counted upon the fingers 
of your two hands, while to-day they num- 
ber in the hundreds, a surprising result, all 
within the short space of 12 months. 

This result could only have been brought 
about by the fact that the experiments here- 
tofore made had proved a success far beyond 
even the expectations of those making them, 
and we have established to-day without a 
doubt the success of electricity as a motive 
power. Having ascertained this point, we 
are next led to the question, ‘‘ What Are the 
Conditions Necessary to the Financial Suc- 
cess of Electricity as a Motive Power?” 
This question, while it can be answeredin a 
general way, must, upon the whole, rest with 
us individually. 

In the application of electricity we are not 
met with the volume of business or the engin- 
eering and mechanical construction, as brought 
to our attention from the report upon the 
‘Conditions Necessary to the Financial 
Success of the Cable Road,” but can simply 
say that if it is desired to make a change 
from horse-power, electricity will fill the bill 
to perfection, no matter how long or short 
the road, or how many passengers are 
carried. In the investigation of the subject, 
the most satisfactory results have been 
shown ; it not only increases traffic over the 
road, but reduces expenses, and will enable 
us to operate a line, which heretofore en- 
tailed a loss, at profit. 

We have three methods of operation, as 
follows: The overhead wire, the conduit, 
and the storage battery, which will accommo- 
date all conditions. 

For the overhead wire, we can only say 
that it is all that can be desired, and for 
suburban roads and small towns, and even in 
cities, at present cannot be equalled. The 
conduit has found very little favor in the 
eyes of practical men, by reason of the un- 
satisfactory result heretofore attained by 
those who have experimented with it, while 
the storage battery is gradually but surely 
pushing its way to the front as the most per- 
fect system, and is now only awaiting the 
development of a battery which will stand 
the hard knocks and usage which it must 
necessarily get in the operation of a street 
car without destroying its component parts. 

The overhead method, having been de- 
monstrated to be the cheapest of the three 
methods, is being universally adopted, and 
with results that cannot but help keep it in 
the front ranks as a cheap power to propel 
cars. We have yet to learn of any person 
who has seen the operation of a road by this 
system, and have ridden in the cars, who has 
not declared it, without reservation, to be 
just what was wanted. In the large cities 
we are met with the objection to overhead 
wires, which necessarily compels us to favor 
the storage battery, and yet, if the consent 
of councils could be obtained, there is no 
doubt that the overhead construction would 
be placed in operation at once. 

If a chance be desired in the manner of 
operating a road, we are not compelled to 
figure an elaborate cost of construction, 





which. if of cable, would cost something 
like $70,000 to $75,000 per mile, in addition 
to the cost of a power plant, but are only 
confronted by the small amount of, say, 
from $2,000 to $3,000 per mile, with cars 
costing from $3,000 to $5,000 apiece, while 
for the storage battery we have a figure still 
less, by reason of the wire being dispensed 
with, so that a comparative statement of the 
cost of construction of a 10-mile road com 
plete, with 15 cars, would stand probably as 
follows : 


Cost of cable construction $700,000 
Cost of power plant nae 125,000 
Cost of cars iieties ss 15,000 

$840,000 


Electrical overhead wire construction : 


ol Ee wee. $70,000 
Cost of wiring.... ..... -- +» 30,000 
Cost of cars....... .... . 60,000 
Cost of power plant 30,000 


$190,000 
Storage Battery: 
Cost of road bed. . 
Cost of cars ..... ‘ 
Cost of power plant 


.. $70,000 
75,000 
30,000 





$175,000 

In the above cases of electrical construc- 
tion, the motor car would be capable of 
pulling one or two tow cars, if necessary. 
These figures your committee have no doubt 
will be found to be calculated within a rea 
sonable limit of cost. 

Now to get the most economical service 
and the best results, it would be well in the 
judgment of your committee to rebuild your 
road bed, if an old road, and start with a 
construction that would be as nearly perfect 
as possible, and that to bea girder rail con- 
struction, with ties two feet six inches apart, 
5x10 yellow pine, your rail to weigh from 
45 to 60 pounds, the weight to depend upon 
the traffic that would in all probability be 
carried upon it. 

This is no doubt the most important step 
after deciding to adopt electricity ; by this 
means you reduce the amount of wear and 
tear on your cars to a minimum, and pre- 
vent to a certain extent the damage to your 
motors, or if a storage battery, the constant 
jarring of your batteries. It will also en- 
able you to maintain a more even rate of 
speed, as also a much faster rate, than could 
be obtained under any other condition. It is 
advisable, also, to have your motors ex- 
amined after each trip, and see that nothing 
is out of repair. Do not let the motors work 
at a disadvantage, as a dollar or two, ex- 
pended at the proper time, will save you 
hundreds in the future. Also see that the 
men running your cars are careful and 
capable of exercising a litle judgment. A 
careless man will ruin your motor in a short 
time by forcing the whole current through 
it, when there is no reasonable excuse for 
the same ; particularly in starting the cars a 
little attention in this direction will amply 
repay you for the time and expense devoted 
to such inspection. 

If you are running a number of cars it 
will probably be more economical to put in 
your own power plant rather than depend 
on an electrical light plant, or it may be 
absolutely necessary to put it in by reason of 
having no such source of power. This plant 
need not necessarily be placed along the line 
of your road, as the power being transmitted 
through a wire, the plant can be placed 
where the cost of running the generators will 
be the least, which if water is at hand, or if 
in a coal district, would tend to materially 
reduce the cost ; yet, for ordinary purpcses, 
power can be leased from any electric light 
plant at a reasonable cost per car per day. 

As to your cars the majority are now 
ordinary 16 ft. bodies placed upon independ- 
ent trucks, so that old cars can be utilized ; 
but if a new equipment is desired, it would 
be best that the bodies be placed upon inde- 
pendent trucks and that both ends be closed, 
or in other words, a bow window front and 
back, with the side entrance clear as in the 
ordinary car. Or, if your road is a double 
track with ‘“‘loops,” and your cars run but 
in one direction, it would be still better to 
have the front entirely closed as in the con- 
struction of the latest style of cable cars. 
This construction of the car will protect that 
portion of the electrical apparatus which is 
now exposed to the elements, and still make 
a much neater car; or, if your road carries 
a large number of passengers, a 20 to 22 ft. 
car upon double trucks, the same pattern, 
would give even better results. 

With the small cars, have at least two 
motors of 15 horse power each, and with the 
large ones it is a question whether or not the 
motors should be 20 horse power each. Do 
not stint the power of your motors. There 
is no doubt in the mind of your committee 
that considerable of the trouble heretofore 
experienced has been for the want of suffi- 
cient motor power. With this power under 
your cars and the wire overhead, you may 
safely climb grades of 10 per cent. and more, 
with perfect ease, but with the storage bat- 
tery itis hardly safe to claim a grade of more 
than six per cent. 

The question of operating your line during 
the winter months is also a serious one, but 
there is still no doubt that if the rail is kept 
clear, little or no trouble will be experienced. 
To do this it is desirable, in addition to a 
plough, to use a large sweeper operated by 
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two 15 horse power motors, with the brooms 
working independent of your gear, and pro- 
pelled by a separate 15 horse power motor, 
using at your curves and switches some 
little salt to keep them clear. This will keep 
your rail as clear as required under ordinary 
conditions, and in addition to the above, you 
should have attached to the cars a small 
scraper in front of the wheel, to keep the 
accumulation of snow or ice from the track 
that may be thrown there by the traffic on 
the street. 

Now tothe cost of operating your road. 
This will rest solely with yourself. It 
should not under any circumstances exceed 
1U cents per mile to include the cost of your 
conductors and drivers. Of course, there 
are exceptional cases where the cost is 
much greater by reason of conditions which 
do not exist ordinarily. It was the desire of 
your committee to be able to furnish you 
with exact figures on this particular point, 
but it was found almost impracticable, as the 
majority of those from whom the informa- 
tion was sought preferred not to disclose the 
cost of running their roads. 

A few figures showing the gross earnings, 
as well as the operating expenses for some of 
the months of the past year on roads oper- 
ated by electricity, will probably be interest- 
ing, although the names of the roads will be 
withheld. 

Operations of a road for the month of 
August 1889: 


Gross earnings from operation.... $3,821 95 
‘Total operating expenses.......... 1,856 67 
Showing the net earning to be... .. $1,965 28 


and in the operating expenses of this month 
were included $480, interest charges on 
floating and bonded debt. 

Total mileage for the month, 19,181 miles; 
average cars operated, 8; average cost per 
mile per day for operating road, .09.67 
cents ; deducting amount of interest charges 
will give .07.12 cents per mile, which is cer- 
tainly a very satisfactory showing. 

For the first 31 days of operation of 
another road we have : 


Receipts .. . $8,796 40 
PINON coe d.-5sewer sed camnvous 2,164 00 
Showing net earnings to be........ $6,682 40 


with motors making 19,980.5 miles, and of 
tow cars making 11,610.1 miles. Average 
motor cars operated daily, 5.93. 

This shows a cost per mile of motors of 
only 10.86 cents, and by adding the addi- 
tional mileage of tow cars, reduces the cost 
per mile to a figure of 6.86 cents. In this 
case it would be well to note that the cost of 
power was reduced to the average of $1.39 
per car per day. 

Again, we have for another road for the 
month of July, 1889 : 

Receipts. . 


7 - -$10,605 00 
Operating expenses 


3,735 00 


Showing net gain of.............. $6,870 00 
with the motors making 46,647 miles ; show 
ing average expense per mile, .08.01 cents. 

For another road we have : 
Receipts from operating 80 days.. $5,500 
Total operating expenses..... soce See 


sO 
27 


Showing net earnings for that 


period S dscchen aa ate varOw ace $3,05953 
Another road for 75 days : 

Receipts Fi: ihe, Prk ase Ra. ce rmececea $6,182 15 

Total operating expenses.......... 2,843 4 


Showing net gain for that period.. $3,416 42 
Last, but not least, we have a report of a 
road for the month of August, 1889 : 


Operating receipts ............... $4,317 46 
OR Ns 0 60:65 05g: ne nreescetes 871 04 
OR GR <6 eck cicewsine ctw taes $3,446 42 


The total expense of this road figures at 
14 cents per mile. 

The average number of miles that an elec- 
tric car should make under favorable cir- 
cumstances is at least 120 miles per day, of 
18 hours, which is 50 per cent. in excess 
of what we can now get from horses. 

It will perhaps interest some of you to 
listen to a few extracts from a_ letter 
written by one operating an_ electrical 
road, in which he says: ‘‘ We find a flat- 
tering comparison in favor of the elec- 
tric motor, and have experienced great 
difficulty in keeping the people off the roof 
of the cars, so anxious are they to ride ; have 
carried them on the brake beams, hanging 
out of the windows, and on coupling bars. 
A single car, whose seating capacity is 22, 
has carried 102 passengers in one load. We 
have expericnced no difficulty whatever in 
carrying these loads up the steep grades of 
our city. We can further state that in our 
six miles of track we have but one block 
without a grade of from one to 11 per cent. 
So great bas been the increase of travel, 
since we began to use the motors, in place of 
horse cars, that we have already found it 
necessary to quadruple our equipment.” 

The instance stated above is only one of 
many from roads operated by electricity ; 
all of them show an increase in traffic, and 
paying large dividends to the holders of the 
stock. 

The most notable instance of the past year 
has been the resolution of the board of di- 
rectors of the consolidated roads of Boston 
to equip their whole system with the over- 
head wire. A portion of this system has al- 





ready been equipped, and from thestatement 
of President Whitney, we have the fact that 
on their extension to Arlington of the Cam- 
bridge division there has been at least 150 
per cent. increase in traffic, with 50 per cent. 
decrease in the operating expenses, giving 
us a net gain of 200 per cent., which is some 
thing marvellous. 

We have had, unfortunately, within the 
past month, a report of the breaking down 
of the overhead system in the city of 
Richmond, and yet with all the results from 
reports as to the success of the overhead sys- 
tem, we will have some few who will bring 
this road up as an example of what the 
future will be of roads operated by the over- 
head wire. Why this should have occurred 
in Richmond is hard to tell, and can best be 
explained by some one with a knowledge of 
the cause. 

The question of the relative merits of the 
different systems of electrical construction it 
has been thought best to leave open to dis 
cussion by the members of the Association. 

In closing, would say, it has been stated 
that electricity, as a motive power, is as far 
ahead of the cable as the cable was an ad- 
vance over horses. Tuos. C. BARR, 

Committee. 

The discussion that followed the reading 
of this report was quite earnest and full of 
interest. We give it at length herewith : 

DISCUSSION ON ELECTRICITY. 


Mr. John 8S. Wise: I represent, as counsel, 
the Sprague Electric Company, which has 
been slandered so much in connection with 
the electric railway at Richmond. I desire 
to make a statement here as to the condition 
of that road and the causes of its ‘failure 
which I think will be satisfactory to any im- 
partial mind. The Richmond Union Pass 
enger Railway Company was chartered by 
the State of Virginia and the city of Rich 
mond, through the influence of Mr. Maurice 


| B. Flynn, of New York, who came with his 


companions and obtained that charter, and 
made a contract with the Sprague Company 
for the equipment of the road. 
place, it was a scheme to put in a shoe string 
and pull out a tanyard. It was not backed 
by the proper capital at its beginning. It 
was a very desirable charter, it was a very 
desirable enterprise for an electric railway 
equipment company. The Sprague Com- 


In the first | 


pany, in its anxiety to obtain the largest and | 


longest electrical railway in the world, con- 
cluded a contract with Mr. Flynn. The 
track was laid, I believe, with second-hand 
rails ; at any rate, many of them 30 pounds 
to the yard, of the lightest and most inferior 


kind, and to-day the rails all along that road | 


are slivered off, as if they had been ham 
mered. 
road. 

they were not bound in any way. The road 
was not ballasted from one end to the other. 
That was the character of the work which 
the owners of the ruad had put down, and 
to-day it will take $13,000 dollars to put the 
track in any condition at all; and with that 
the electric company bad nothing to do 
The cars were bought from J. G. Brill & 
Company, and have been there only two 
years, yet they are in a horrible condition ; 
they are dirty and neglected. They look as 
if they were 20 years old. For many months 
they had employed blacksmiths to repair the 
motors, and had used brushes which were of 
such inferior material that they would be 
destroyed in a single trip; and with the fool 
ishness of ignorance they absolutely under 
took to manufacture dynamos in their shop. 
Finally, the inevitable result came. As to 


There is not a plumb rail on the | 
The curves were 24-feet curves, and | 





| 
| 
| 


} estate, 





the cost per mile of operating his road, in- 
cluding all expenses of management ; in fact, 
expenses of every kind. 

Dr. Everett: I cannot answer that ques- 
tion, and for this reason: In my repair shop 
I am doing new work all the time, equipping 
new cars as fast as I can get the motors. 
My men work on new work for an hour or 


so, and then may be called upon repairs for | 


an hour or so, and 
keep a correct account. I have no doubt at 
all it is a very great saving over horses. In 


I have not been able to | 
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to be equipped from the most thickly popu- 
lated and congested part of the city to 
Franklin Park, and it will supply a very 
abundant population. It is not expected 
that further additions will be made before 
winter. The operations in the spring will 
probably include a very large amount of 
new line to be added. Werun at an aver- 
age speed of 12 miles an hour in some locali- 
ties, at others a little faster. Between Ar)- 
ington and Harvard square, stopping at 13 


| different places, where the time was pre- 


my opinion, the exact saving cannot be told | 


until the motors have been used for five or 
six years. The cost depends very much on 
the wear and tear of your motors. 
electric motor will last as long as the average 
life of a horse (my horses last about three 
and a half years), then the electric motor is 
cheaper. 

Mr. Richardson, of Brooklyn: Have you 
used up any motors since you have been run- 
ning ? 

Dr, Everett: We have not used up any, 
but we burnt out a number when we first 
commenced running. We have overcome 
that difficulty wholly, and have not had one 
burnt out for three months. The most 
trouble lately is with the commutators, but 
no doubt that can all beovercome. We have 
made improvements since we first started. 
The heaviest zrade is three and a half per 
cent. 

Mr. J. G. Jenkins, of Brooklyn: I would 
ask the question how are the passenger 
receipts as compared with the horses. Are 
people induced to ride more frequently with 
electricity ? 

Dr. Everett: A great many people ride 
out of curiosity. On an extension of two 
and three-quarter miles half of the people 
who ride in fine weather do not get off the 
car, but go right back with us. 

Mr. Jenkins: 
receipts are largely in excess of what they 
were When you operated by horse-power? — 

Dr. Everett: Comparing August and 
September this year, to the same months last 
year, the increase is about $6,000, or about 
15 ner cent. 

Mr. J. H. Hall, of Peoria: What 
power of the central station engine ? 

Dr. Everett: Three hundred and thirty- 
five horse-power ; we had 1,200 horses. — 


is the 


Mr. Hall: How many cars do you 
operate daily ? : 
Dr. Everett: We operate about 60. We 


have 32 motors ; each 
other cars. 

Mr. F. H. Monks, general manager of the 
West End Railway, Boston: The West End 
Railway Company has at this time in opera- 
tion about 50 motor Cars, operating some 30 
miles of single track. It is giving great 
satisfaction to the public and to ourselves. 
it has been stated in a letter, which bas been 
read here to-night from President Whitney, 
that the receipts on the Arlington line are 
very largely increased, and that the road is 
giving general satisfaction, We are using 
the Thomson-Houston system. It is abso- 
lutely impossible for me to say what is the 
cost of operating the system, by reason of 
the fact that we have a contract with the 
Thomson-Houston Company by which they 
practically agree to keep the motors in repair 
ind the overhead line in repair; and hence 
1 cannot say much as to the cost per mile for 
operating. That seems to me to be largely a 
matter depending on locality, the price of 
coal, the price of labor, the price of real 
etc. Many factors enter into the 
matter, so that each locality, and each person 


motor can haul two 








| in each locality, must determine for himself. 


the system being abandoned, the statement | 


is without authority. 


The fact is that the | 


Sprague Company saw that its interests were | 
imperilled by the parties who had obtained | 


control of this road. We are in sympathy 
with the bondholders, and in co-operation 
with them to-day; and are endeavoring to 


restore the property to the condition in which | 
We filed a bill to put it in the | 


it should be. 
hands of a receiver, and take it away from 
these incompetent people; and have so far 
succeeded that the only reason it has not been 
done is that every overture has been made to 
us, and every promise and assurance given, 
that a radical change wil] be made in this in- 
competent management, and the road put in 
a condition so that this general subject may 
receive justice, as well as the particular road 
directly interested. Within the next three 
months we will show to the people of Rich 
mond some radical changes, and on the road 
that was the first electrical railway we will 
show them the best electrical railway in the 
world 

Dr. A. Everett, president of the East 
Cleveland Railroad Company: I am no 
talker, but will say that we are running on 
our road 30 motor cars to our full satisfac- 
tion. Werun about 15 miles of road, and 
make an average on a motor of 15 hours a 
day about 123 miles. In connection with 
the motors we make 80 miles a day with the 


tow cars. The road is running to my full 
satisfaction. It is the Sprague system, 


Mr. C. J. Ernst, of Lincoln, Neb. : Iam 
glad to hear from Dr. Everett, and as his 
road is just about the same length as mine, 


| to-day who said he lived near Allston, 


| Company is proceeding in this matter ; 


We are running a line from Park square, in 
Boston, to Chestnut Hilland Allston, and we 
are taking a large number of passengers who 
formerly rode on the steam czrs, and we are 
giving great satisfaction. I meta gentleman 
He 
said, ‘‘ Now Lam well suited ; when you ran 
by horses I was not.” We are running cars 
on that line, in trains, on 15 minutes time ; 
we meet with another line at Collidge’s cor- 
ner, so called, and have a seven and a half 
minute line from that point in. I do not 
desire to take your time and tax your 
patience, Mr. Chairman, but would be glad 
to answer questions that may be asked, and 
perhaps thereby give you some enlightenment 
in regard to this matter. 

Mr. William Richardson : I hope the gen- 
tleman will feel no embarrassment, for we 
are all anxious to know how the West End 
as 
to speed, the probability of its permanency, 
as regards the economy and efficiency of the 
plant, and generally whether the West End 
Company expects to so perfect this system 
of electricity that it will embrace all its lines 
in the city of Boston, or whether it has 
adopted it for use merely on its suburban 
roads, 

Mr. Monks: It is quite impossible at this 
juncture to foreshadow what the future will 
be. I understand the wish of the directors 
to be to make very extensive additions to the 
present electric plant. It is expected where 
we have 50 electric cars in operation at the 
present time, to have at least 130 in opera- 
tion by the 1st of January. The present 
lines are now entirely equipped with the 


would like to ask him a question, and that is | Thomson-Houston motor; and new lines are 


If the 


I understand, then, your | 








viously 35 minutes, we make it now in 20. 
It is almost four miles. As you will ob- 
serve, it was a pretty sharp run for horses 
in 35 minutes; we can make it now in 20 
minutes. 

Mr. Richardson: If I am correctly in- 
formed, the West End Railway Company 
has the right granted to it to run by electric 
power on every street in the city of Boston. 

Mr. Monks: Where they are now at pre- 
sent, 

Mr. Richardson: I did not know of the 
limitation. Can the gentleman tell us 
whether the success of the matter thus far 
has been such that the directors of the com- 
pany feel confident that they can in the fu- 
ture, safely and practically, in all their 
senses, operate their different lines by elec- 
trical power instead of horses, or is it still in 
the experimental stage ? 

Mr. Monks: I think I may safely state 
that the experimental stage has been passed. 
It is impossible for me to promise to a definite 
certainty that the whole of the 7,500 horses 
will be superseded by electricity. The future 
will show. Suftice it to say that the com 
pany is launched upon the enterprise ; and I 
have no question whatever but there will be 
extensions made during the coming year, in 
addition to those now contemplated. 

Mr. Jenkins : It seems from what the gen- 
tleman has said that one of his lines now 
operated by electricity had been operated by 
horses. Is there a greater or less expense in 
operating by electricity than by horses. 

Mr. Monks: As | said before, I cannot 
say What the cost of operation is ; I do not 
know the cost to the Thomson-Houston 
Company under our contract with them. 

Mr. Jenkins: That is a matter of secrecy 
between your company and the operating 
company, what the expense is ? 

Mr. Monks: I cannot be expected to dis- 
close that. 

Mr. Flagler, of Niagara Falls: Have the 
experiments of your company been confined 
to this one system, or have you used other 
systems ? 

Mr. Monks: We have used three systems, 

ir. 

Mr. Richardson : At the same time, or did 
you experiment with them separately, and 
then finally settle on one ? 

Mr. Monks: We used three systems at 
one time. 

Mr. Richardson : What systems ? 

Mr. Monks: The Sprague system, Bent- 
ley-Knight system and the Thomson-Houston 
system. 

Mr. Jenkins : 

Mr. Monks: Yes sir. 

Mr. Jenkins: We are to draw our own 
conclusions from that. 

Mr. Richardson: I would like to ask 
whether from the gentleman’s experience 
with the system he speaks of as being oper- 
ated at fifteen minutes and seven and a half 
minules apart, a road which needed to be 
operated with cars at intervals of two 
minutes on a road of four miles in length 
could, in his judgment based on his experi- 
ence and observation, safely adopt this 
system of electricity, and with such a system 
could safely depend on being able to operate 
the road successfully ” 

Mr. Monks: In answer to the question, let 
me say that gn our Franklin Park division 
we have 2,000 horses. We have a very 
large business there; our July receipts 
being $114,000. The people ride to the park 
in large numbers, it being a great public 
resort. Last summer we ran cars to the 
park on one minute headway over a very 
large portion of the day. If the same 
increase in our travelling takes place next 
summer with our electric cars that has taken 
place elsewhere with our electric cars, it is 
my expectation of being obliged to run cars 
ut least 120 in the hour, in order to supply 
the demand. I have no hesitation from 
what I have seen of the system now in use 
that it is my belief that it will be perfectly 
practicable for us to do it in that way. 

Mr. Lang, of Toledo: Do you usea metal- 
lic wire for the return current, or do you 
use the rails and an additional wire between 
the tracks ? 

Mr. Monks: We use the supplemental 
wire between the tracks, joining it to each 
rail, making a connection with the rail. 

Mr. Lang: Have you experienced any 
difficulty with the telephone companies ? 

Mr. Monks: No, sir. 

Mr. Lang: And does the city permit the 
overhead w‘res of all kinds to be constructed 
in the city, telephone, telegraph and electric 
railway wires ? 

Mr. Monks: There bas been a general 
tendency in Boston, as elsewhere, to have 
the wires placed under ground. With that 
in view the conduit was laid in the first 


Now you have but one ? 
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place; but the conduit proved so impracti- 
cable, and the overhead wire at the same 
time proved so practical, that the citizens 
of Boston were anxious, even eager, to have 
us go ahead with the overhead system. In 
connection with this it may be proper to 
state that we are setting up poles on Tremont 
street. Everyone knows that. Tremont 
street is down in the heart of the city, and 
that it is crowded all day and late in the 

ening with foot passengers and teams, 
nd that there are a large number of shops 
on the street. Weare now engaged in put- 
ting up our poles in that locality. We 
» an iron pole in three sections. I con- 
that when the poles were about to 
placed there we had some misgivings 

meerning the possibility of putting the 

jles there, and one of our officers went 

d called in person upon the owners of 
roperty on the street. He was received 
verywhere with great courtesy and kind- 
ess, and it gives me great pleasure to say 
hat not one man owning property on the 

reet made any objection to having a pole 
laced in front of his store. 

Mr. Lang: 1 would ask whether this Jine 
ou speak of was laid with special reference 
o the use of electricity, or whether it was an 
id line ? 

Mr. Monks: In that connection let me say 
hat our box cars weigh about 5,500 pounds, 
nd our motor cars about 12,000. We have 
een running with box cars on that line for* 
1 number of years; we have a very large 
imount of stringer flat rail construction, 
vbich is amply good for the operation of 
iorse cars for a number of years to come ; 
ut for the operation of electric cars it is 
learly not sufficient, and we are now en- 
raged in laying the very best possible con- 

struction we can find for the purpose of 
the proper operation of electric cars. 

Mr. Richardson: What construction is it ? 

Mr. Monks : I would prefer not to adver- 
tise any private concern. 

Mr. Richardson : I referred rather to the 
weight of the rail, and how it was laid— 
whether with yellow pine stringers. It is 
with a view to finding out whether it is 
necessary for a road now in existence and 
well constructed to be reconstructed for the 
ise of electricity. F 

Mr. Monks: I think it is necessary to re- 
construct, 

Mr. Richardson: Do you design the rail 
with the joints irregular or regular ? 

Mr. Monks: We propose to make it with 
joints meeting. We determined that to be 
the better way of the two. 

Mr. Richardson: What is the weight of 
the rail ? 

Mr. Monks: We use a 78 pound Johnson 
rail on chairs, and we use a 66 pound John- 
son rail on chairs ; we also use some Provi- 
dence girder rail. 

Mr. Cleminshaw, of Troy: Can you tell 
us why you make the joints meet ? 

Mr. Monks: We think it avoids the possi- 
bility of a rolling motion, which I understand 
from steam railroad engineers has been the 
effect. If the joints are laid, say not 
opposite, there comes aftera while a sort of 
rolling, sideways motion, when the car drops 
on every joint ; but when we keep the joints 
directly opposite the two will fall together, 
ind there will be only a motion up and down | 
in the cars. I looked the thing over very 
carefully, and that is what we determined. 

Mr. Richardson: Is there any reason to 
suppose that what are called *‘ live” wires 
will be attended with fatal resul's when per- 
sons come in contact with them? 

Mr. Monks: No. sir. 

Mr. Richardson: Our difficulty in Brook- 
lyn, in getting the right to put up overbead 
wires, is the intense fear of their being 
dangerous to life and limb. 

Mr. Monks: I think it is pretty generally 
understood in Boston that the pressure of 
current in our wire is not dangerous to life. 
As you know, in all electric roads we use a 
500 volt current, and in many of the arc 
lighting systems a 3,000 volt current is used. 
I believe Mr. Edison says that between 800 
and 1,000 volts, a current is dangerous. I 
have never heard of any serious injury result 
from contact with a wire carrying 500 volts. 

Mr. Lang: Do you protect this wire by 
other wires strung overhead ? 

Mr. Monks: You mean guard wires? 

Mr. Lang: Yes, sir. 

Mr. Monks: That is our intention down 
town in the central part of the city. 

Mr. Petit, of Augusta, Ga.: I would like 
to ask the gentleman what rate of speed is 
attained in the business portion of the city? 

Mr. Monks: I cannot tell you that, by 
reason of the fact that our line is not pro- 
jected in the business portion of the city; 
but I think we shall not be able to run 
faster than six miles an hour, on account of 
the fact that for some time to come we shal] 
be obliged in the business portion of the 
city to run partly by horse-power, the 
horse line occupying the same track. 

Mr. Petit: What would be your opinion 
of using a 30-pound steel T rail ? 

Mr. Monks: I think it would be unadvis- 
able ; I should rather use a 54-pound rail. 

Mr. Eppley, of Orange. N. J.: I was in- 
formed, on very good authority. that an ac- 
cident occurred within six weeks in Scran- 


fogs 





ton, Pa., something like this. There wasa 
motor crossing a steam railroad track. It 
seems the motor got off the track, and the 
engineer put on the full electrical power ; 
and by some means or other the electrical 
fluid connected with the steam railway rail. 
At that moment there was a horse and buggy 
crossing the track, and the horse stepped on 
the track and it was thrown head over heels. 

Dr. W. L Allen, of Davenport, lowa: M 
experience has only been with a small road, 
operating five cars. We have run four cars 
steadily since August 14th a year ago. At! 
that time we were laid up five days on ac- 
count of the a burning out one of 
the armatures in the station. e have kept 
an account of all the repairs of all the com- 
mutators, gears and all electrical apparatus. 
Our repairs have been on the five cars for re- 
newals (the ordinary repairs have been in- | 
cluded with operating expenses), such as 
commutators and gears for these five cars, 
$1,686 in 12 months up to September Ist. 
Our operating expenses have increased some- 
what ; that is they were about $10,800 with | 
horse cars, and have been $11,200 with | 
these five electric cars. On that road we 
have a grade of 74g per cent. Our running | 
time has been increased in this way ; we ran | 
15-minute cars before, we run 12-minute 
now, and on busy days run on 10 minutes | 
headway. We can make the trip on the | 
road 10 minutes out and 10 minutes back; | 
being two miles and a quarter. The earn | 
ings have increased very largely. It would | 
not make much of a figure compared with | 
these other roads, but the percentage bas been | 
nearly 50 per cent.; the increase in gross 
earnings has been $23,000 against $15,000. | 
The operating expenses have somewhat in- 
creased; taxes increased and insurance in- 
creased. Our repairs were al] included in 
the operation expenses, but the renewals 
were $1,680. We have had nothing to pay 
for armatures ; we bought four field mag- 
nets, costing about $20 apiece. Most of the 
wear in our experience has been with the 
commutators. The brushes rub on this part, 
and they wear out rapidly. In June last we 
put on carbon brushes and they proved very 
satisfactory, and the wear and loss has al- 
most been done away with. One man attends 
to the motors, and he works on the commu- 
tators ; and if some of the wires get loose on 
the armatures, he has been able to fix them 
up. The cars make considerab‘e noise. as a 
result ; but the people do not seem to mind 
it. We use the Sprague system. 

Mr. Cleminshaw : Could you run ten cars 
without increasing the expensein proportion ? 

Dr. Allen: We could run ten cars without 
increasing much the cost of moving the cars. 
We would have to put in another dy- 
namo. It depends somewhat on the price 
of coal. Our coal bill has been four dollars 
and a half aday. Of eourse, in these places 
we get fuel very cheap; we burn sawdust in 
the summer to a great extent, and that costs 
be little. 

r. Flagler: Was the rail changed on the 

track at Davenport, or do you use the old rail? 

Dr. Allen: We use the old rail; it has 
been down 14 years. 








Mr. T. J. Evans, of Council Bluffs : I have 
been operating a road between Omaha and 
Council Bluffs for about a year. We ran 
during the first four or five months in the | 
winter six motor and six trail cars. When 
the spring opened we started in with 10 motor 
and 10trail cars. We average 120 miles a day | 
to each train, running about 15 to 18 hours. 
We have operated that road at an expense of 
about four cents per mile, including every- 
thing except the interest and the wear and 
tear of the machinery. It includes the labor, 
materials, fuel and renewals. We manufac- 
ture most of our renewals in our own shop. 
The length of the road was about 10 miles. 
During the summer we increased it to about 
20, and put on 20 to 22 motor cars. Our ex- 
penses will be much less per mile now than be- 
fore. The greater the number of cars of course 
the proportionate expense is less. We use the 
Thomson-Houston system. I do not think 
there is much difference in the cost of opera- 
ting either system. We have never had 
an accident. We have had our men take 
the current, in its full force, time and again. 
I have taken it without harm. We pay our 
motor men and conductors two dollars and 
a halfaday. Last winter we did not have 
much snow, but in place of it something that 
is worse for electrical railways, and that is 
sleet. Wehad a great deal of foggy weather, 
and the moisture freezes on the rail. It is 
far more more difficult to operate the over- 
head wire with sleet on the wire than it is 
with snow on the surface. We never lost a 
train, however, but kept our schedule time. 
We apply scrapers in front of the trolley to 
scrape the sleet off, and sometimes a man 
would ride on the top of the car and strike 
the wire and break the sleet. We run about 
18 hours, and the motor car makes about 120 
miles a day. We have never burned out u 
motor on the line; we have short circuits, 
defective wires, and other minor difficulties ; 
but we never had to send a machine away to 
be repaired. I recently completed a road in 
Ottawa, Ill. It has been in operation about 
six weeks. We run single motor cars with 
one man. That line cost a cent and a quar- 








ter per mile per car for fuel. I have only 


eight motor cars; when they are increased 
to 12 or 15 it can be done for less than one 
centa mile. About a week ago I took the 
eight motor cars, connected them together, 
and also four trail cars, making 12 in almost 
one line, and moved them four and a half 
miles from an 80 horse power generator, 
loaded with 830 people, mostly adults, and 
the train attained a speed of not less than 
seven and a half to eight miles an hour at 
any time, and at one time a speed of about 
15 miles. 

Mr. Monks: You speak of running these 
cars in a train, and that you use only one 
motor man. Did he control the brakes of all 
the cars, or how did you handle the rear car ? 

Mr. Evans: We have a conductor,and his 
place is on the rear car. We have never had 





any trouble in stopping. We stop with an | 


electrical car, as you are aware, rather easy. 
Our brakes work well. 
car brakes perfect, with the Bemis truck. 
We have no difficulty in stopping two cars 
with one brake. Of course, not so readily 
as if the conductor was on the rear car 
applying the brake at the same time. 

Mr. Monks: You depend on the brake on 
the forward car for stopping the train ? 

Mr. Evans: Yes, sir; but not altogether. 


We use a Pullman | 


When the signal is given to stop, it is given | 


by the conductor. 

Mr. Monks: And he witds the brake on 
the rear platform ? 

Mr. Evans: Yes, sir. It is frequent that 
the motor man stops without the conduc- 
tor’s knowledge. He does it with one brake, 
both cars, withcut any difficulty. When 
the motor man takes up a passenger without 


the conductor’s knowlege, he does it alone. | 
Mr. A. F. Breed, president Lynn & Boston | 
Railroad Co :I do not think I can say much | 


that will add to the information you have 
already got from the previous speakers. 
think we were one of the first in our vicinity 
to —_ an electric road, which we com- 
men about a year ago last July, running 
about one mile. We operated that road 
during the summer, and it proved very suc- 
cessful. In the fall we commenced to build 
a road just two miles long in a circle, going 
around, so to speak, the outside of a shell, 
and encircling a large population through 
the central part of the city. Wegoupa 
nine per cent. grade and go down a thirteen 
per cent. grade. We go over eleven sharp 
curves and switches intravelling over the 


circuit of just two miles ; so that I think we | 


get as good a test as is possible. We com- 
menced operating that road about one year 
ago, and it has proven very satisfactory in 
all respects. We run by the overhead sys- 
tem. I think we give electric railways as 
severe a test on our roads as is possible 
anywhere. 
r. Eppley: How long is the 13 per cent. 

grade ? 
" Mr. Breed: I should think about 1,500 
eet. 

Mr. Eppley : Whose system do you use ? 

Mr. Breed : The Thomson-Houston. 

Mr. Eppley: Do you go down on the 
brakes or do you use the electricity ? 

Mr. Breed : We go down on the brakes. 

Mr. Eppley: Do you ever ascend the 
entire 13 per cent. grade ? 

Mr. Breed: The other day, when there 


I} 





and we have cars that have been in regular 
service a year without these gears showing 
much wear; and we believe it is the 
slowness of speed which saves them. That 
has been a very serious difficulty, connect- 
ing the motor with the axle of the car wheel. 

e find that by the slow movement we can 
gain an advantage in wear. The bobbins on 
the armature are all separated, so that no 
excessive heat can be developed init. We will 
guarantee that our armatures will not burn 
out. With these objections removed, these 
excessive repairs done away with, and these 
electrical ditticulties overcome, it makes the 
motor a very economical means of moving 
street cars. Our expenses for operating in 
Huntington, West Virginia, are about two 
and a half cents per car mile. including 
everything but wages. In that city the cost 
of drivers and conductors islow, about $1.50 
aday. We make an average of about 130 
miles a day. We run our curs at a very 
high rate of speed in the suburbs. We use 
two systems of overhead constiuction. We 
have one system with two wires overhead. 
This we consider the most reliable and safest 
system when the constant current is used- 
We also use the single overhead wire con. 
struction, withthe rail return. We use car- 
bon brushes on the motors, and also remov- 
able segments on the commutators, so that 
they are not destroyed when they wear 
down. We simply take off the removable 
segments and replace them with new ones. 
These are only some of the main features of 
our system. 

Mr. Richardson : Did your company put a 
road in operation in St. Louis ? 

Mr. Short: Yes, sir; we put up a con- 
struction and equipment of a mile and a half 
for the St. Louis Railroad Company. We 
are now extending the system three miles, 
and adding 18 more cars. It is the intention 
to run inside of 10 days. 

Mr. Richardson: Did you take out the 
first equipment ? 

Mr. Short: We removed the poles, and 
put up heavier steel poles. 

Mr. Richardson : The first equipment was 
not successful ? 

Mr. Short : The system was successful, and 
was operated successfully ; but the construc- 
tion was insufficient for the road. It was on 
the main portion of the Broadway line, which 
has a very heavy traffic. 

Mr. Richardson: How many volts do you 
use ? 

Mr. Short: We use 500 volts on the poten- 
tial system. 

Mr. Richardson : How much on the double 
wire ? 

Mr. Short : One hundred and fifty to three 
bundred, 

Mr. Louisville, of Kentucky, said he had 
heard a rumor that the Sprague system had 
transferred its business to the Thomson- 
Houston Company, and he would like to 
have a representative of the former company 
either confirm or deny the repert, for the 
benefit of the Association. 

Mr. Johnson, of the Sprague Company, 
replied that he wished to say, in reply to 
that particular rumor, that while his com- 
pany could not undertake to reply to all the 


| rumors made concerning the company, and 


must have been 35 passengers on the car, as | 


a little experiment, I told the driver to stop 
the car on the steepest part of the grade and 


the operation of its system, it was absurd ; 
and he did not think anything more need be 
said. However, in justice to the Sprague 


| system, and in justice to what bas been said 


reverse his current and go back, which he | 
did. He stopped the car on the steepest | 


part of the grade and moved the car back 
perhaps 100 feet. z 

Mr. Eppley: What speed do you think 
you could make going up bili ? 


Mr. Breed: I could not say positively ; | 
I think on the nine per cent. grade we could | 


make perhaps six or seven miles an hour. 
Mr. Petit: What does it cost you per car 
per mile ? 
Mr. Breed : I think that is a question no 
one can answer at present. I do not believe 
you can tell exactly what it costs. 


| Sprague did at Richmond had merit. 


I know | 


we get more riding, and I think we can run | 


™ cars cheaper than by horses. 
Mr. 
percentage of permanent increase in your 
business ? 

Mr. Breed : In the case of that particular 
line the people did not like to run by horses, 
on account of the steep grades, and the busi- 
ness was very light. I think the increase is 
large on that part of our system ; I should 
say it was 15 to 25 per cent. 

Mr. 8S. K. Short, of the Short Electric 


Eppley: Can you tell what is the | 





Railway: I want to call attention to the | 
delegates to one or two points in connection | 


with our system of electric railways. 


and after a very conservative business policy, 
in which we think we have eliminated most 
of the difficulties which have been-experi- 
enced by electrical engineers in electrical 
street car propulsion. We do not claim to 
have made a perfect system ; we will not 
have that for s me years to come ; but we 
have met and overcome most of the difficul- 
ties that have been experienced. We use an 
armature which is large in diameter, and 
that gives us, with the rotary feeder, a high 
s of the bobbin of the armature. This 
enables ustorup our gears at a very low 


speed. The pinion: on the sbaft are large, | 


We} 
have devised a motor. after along experience | 





about it, he wished to call attenticn to the 
fact that when Mr. Sprague designed the 
apparatus for the Richmond road, be had no 
predecessors to tell him how to do it. He 
did it, the road worked, and as a result 
there are some 300 electrical roads in opera- 
tion in the country to-day. This, he con- 
sidered, was the best evidence that what Mr. 
The 
fact was that electrical propulsion had be- 
come an established industry; and he 
thought there was enough of business for 
all; and he depreciated most sincerely that 
attempt and all attempts of any company to 
advance their own interests at the expense 
of other companies. His agents were in- 
structed not to follow that course and he 
did not care to address himself further to 
that branch of the subject. 

The Association adjourned, after transact- 
ing a good deal of business relating directly 
to street railways. 

——__~¢<4 > —_-———_. 


ELECTRIC LIGHTING ITEMS. 


—— The Fort Wayne Electric Company 
has again secured the New Orleans contract 
for city lighting. 

—— The new engine and boiler for the 
electric light works at Brockport, N. Y., 
are — put in place. 

—— The Thomson-Houston Electric Com- 

ny has been invited by the Exeter, N. H., 

rd of Trade to erect an electric light 
and power plant in that city. 

—— The Salem Electric Lighting Com- 

ny is now running separate wires from 

alem to Peabody, Mass., for the purpose 
of furnishing incandescent lights. 

—— The Council Bluffs Electric Light 
and Power Company have dis of their 
electric plant to the Sperry Electric Light 
Company, of Chicago. The consideration is 
sapgeees to be about $65,000. 





ELECTRICAL REVIEW 





October 26, 1889 











Taine 
Sana TITRA 

















The New England Electric Com- 
pany, who control the Sprague motors ip 
New England, report the following recent 
sales in Boston and vicinity: A. W. Stetson, 
passenger and freight elevators, 15 h. p.; 
Augustus Lowell, elevator and mechanical, 
20 h. p.; Batchelder & Lincoln, three eleva- 
tors, 25 h. p.; Boston Bank Note & Litho. 
Co., printing presses, 10 h. p.; F. M. King- 
man, Brockton, shoe factory, 25 h. p. 


The Wainwright Manufacturing | 
Company, of Massachusetts, has recently 
redoubled its working force—an increase 
rendered necessary by the extension of the 
business. A 200 light Thomson-Houston 
plant has been put in at the factory. The 
Wainwright Company bas just installed a 
300 horse power feed water heater for the 
electric station at Pottsvilie, Pa., and 
another for 100 horse power at the Green- 
field Electric Light and Power Company. 


The Jarvis Engineering Com- 
pany, of Boston, 
Mass., is selling a 
number of Ar 
& Sims en 
gines. Among recent 
orders are two of 135 
h. p. tothe Edison Elec 
tric Illuminating Com 
pany, of Boston, mak- 
ing seven of this size 
sold this company with 
in six months. One of 
50h. p. to C I. Hood 
& Co., Lowell, Mass. ; 
one of 35 h. p. to Ray 
Woolen Co., Franklin, 
Mass.; one of 80 h. p 
to Great Barrington El- 
ectric Light Co., Grea 
Barrington; one of 90 
h. p. Marlborough 
Electric Light Co., 
Marlborough, Mass. ; 
two of 100 h. p. each 
to Dedham Electric 
Co., Dedbam, Mass. ; one 
of 70 h. p. to Louisiana 
Sugar Refining Co., 
New Orleans, La.; one 
of 100 h. p. to West 
boro Electric Light & 
Power Co., Westboro, 
Mass.; one of 50 h. p. 
to Bennett Manufacture 
ing Co., New Bedford, 
Mas:.; one of 100 h. p. to Bennington Elec 
tric Light and Power Co., Bennington, V1.; 
one of 100 h. p. to Hoosick Falls Electric 
Light and Power Co., Hoosick Falls, N. Y.: 
one of 125 h. p. to Edison Electric Ilumi- 
nating Co., Fall River, Mass.; one of 100 h. 
p. to Leominster Electric Light Co., Leo- 
minster, Mass. The Sheftield Grate Bars, 
National Feed Water Heaters, Korting In- 
jectors and other specialties handled by the 
Jarvis Company, are meeting with a large 


large 
mington 


to 


sale. 


The Ball Engine Company, of 
Erie, Pa., manufacturers of the Ball engine, 
have recently made the following sales : 

ENGINES. 
Brooklyn St. Ry. Co...Cleveland, Ohio. ..2 125 h. p. 
Willamette Bridge St. 









Ry. Co witha Portland, Ore......1 80 ‘ 
Seattle E. R. & M. Co..Seattle, Wash......1 80 * 
Edison El. Illum, Co...Brooklyn, N. Y....1300 *“ 
Meridian Oil. Mills Co..Meridian, Miss.....1200 * 
Akron St. Ry. Co. Akron, Ohio, ......1150 “ 
Westches’r Co. E. L.Co.Rye, N. Y.......... 1 80 * 
sellair Gas & El. Co...Bellair, Ohio....... oOo * 
Citizens’ El. L. & P. Co.Covington, Ky..... 150 * 
Marion Cotton Mills. ..Marion,S. C.......1 50 * 
Pioneer Iron Works. ...Cienfuegos, Cuba..1 60 * 
State Reformatory....St. Paul. Minn..... 1 50 * 
Thomson - Houston El. 

PX 5 RS ee: Wilmington, N.C..1100 * 
Sheriden Iron Works..Champlain, N. Y..1 80 “ 
Thomson - Houston In- 

ternational El. Co....Iquiqui, Chili ..... 1% * 
August Klinne........Dortmund,N.Ger..1 35 “ 
Redonda Hotel Co..... Los Angeles, Cal..1100 ‘ 
Murphy Varnish Co....Newark, N. J...... Se, 

‘Tacoma & Roach Har- 
bor Lime Co..... ...Roach Har.,Wash.1 80 * 


The Atlanta Electric Railway. 

The Atlanta and Edgewood Street Rail 
road, using the Thomson-Houston system, 
commenced carrying passengers on the 25d 
of August, and is the first electric railway in 
the State of Georgia. 

The line extends from the corner of Peach- 
tree street and Edgewood avenue, the entire 
length of the latter street, a distance of two 
miles, to Inman Park, a lately opened resi- 
dence part of Atlanta. 

The track is standard gauge, and double 
for three-fourths of its length. Itis built in 
the most substantial manner of 54 pound 
Providence girder rail, resting on stone piers 
set tive feet apart, and two feet deep, and is 
without doubt one of the finest pieces of 
track in the country. 

The maximum grage is 3.8 per cent. and 
the average 3 per cent., without a level 
stretch of over 100 feet in the whele line. 
The road crosses the Richmond & Danville 
Railroad (Piedmowt Air Line) by a bridge 
630 feet long on which there is an angle of 
15 degrees, on a curve of 100 feet radius. 
The overhead work has been done in the 
best possible manner, and is noticeable for 
its simplicity and neatness. The construc- 
tion of the reverse curve entering the car 
house is especially good, but two poles being 
used to support the main wire and both 
curves. Steel poles are used iv the business 
portion of the city, and neatly trimmed 
wooden poles on the rest of the line, all 
heing painted a dark green color, which ren- 
ders them quite inconspicuous. The cross- 
suspension method is used throughout, the 
wires being supported at intervals of 125 
feet, the construction being done under the 


. THE ATLANTA ELECTRIC 


supervision of Mr. C. E. Flynn, of the 
Thomson-Housion Electric Company. 

The car equipment consists of four 16-feot 
closed cars, each furnished with two ten 
horse power motors attached to Brill trucks, 
and four 26-foot open tow cars. The cars 
were built by the Lewis & Fowler Manufac 


turing Company, of Brooklyn, N.Y. 
The cuar-house, located at Inman Park, 
is a handsome building, and is on 
of the best arranged for its purpose 
in the country. There is but one track 
entering the house, a Wharton transfer 


table being used to place the cars on any of 
the four tracks. The transfer table and in 
side tracks are electrically connected, the 
same as the outside tracks, and overhead 
wires are also stretched in the house, so that 
the cars never have to be moved by hand 
The floor under the tracks is five feet below 
the rails, so that all parts of the trucks and 
motors are easily accessible for inspection 
and cleaning. The building is lighted by 
25 incandescent lamps, in groups of five in 
series, the current being obtained from the 
railway circuit. The power is furnished by 
the Georgia Electric Light Company, using 
an 80 horse-power Thomson Houston gener- 
ator, though the railway company has in 
contemplation the erection of a power station 
of its own. 

Three cars are run from 6 A.M. until 8 
P.M., making a 10 minute schedule, 30 min- 
utes being allowed for the round trips, 
though it is easily made in 20. The average 
mileage per day for the two cars which run 
ntil 11 o’clock is 135, and for the other 112. 

he tow cars are run only on Sundays and 


| 
speciul occasions when travel is very heavy, 


theugh the motors pull them heavily loaded 
up the long grades without difficulty. 


at te Eh pees ad 

Wyckoff Pipe Company. — This 
company is manufacturing at its factory, at 
Williamsport, Pa., a large quantity of tubing 
for underground wires. They are furnish- 
ing the New York and New Jersey Tele- 
phone Company, of Brooklyn, and also are 
making large shipment to Buffalo. Chicago 


and other cities of their underground con.- | 


duits. Itis pleasing evidence to the Wyckoff 


Company that a large number of orders | 


have come in to them unsolicited, which | 


would seem to indicate that their conduits 
are what tie electrical people want. 

The Edison Machine Works’ new 
plant, at Schencctady, N. Y., grows rapidly. 
Already some 1,300 men are employed, and 











INDEX OF INVENTIONS FOR WHICH LETTER: 
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412,669 Thermo electric generator; Willlam + 

De L. Roberts and James 8S. Mollizon, Sydney, Nev. 


| South Wales. 


412,700 Regulator for dynamo electric machines 


| William H. Elkins, Cambridge, Mass., assignor two 


when the plant is completed probably twice | 


that number will be required. One brick 
building 402x72 feet is now being erected. 
This will be a one-story building, and in it 
will be made all kinds of wire. 


A three- | 


story brick building 167x50, now building, | 


will be used for carpenter shop, pattern 
shop. etc. The present wire works will be 
used for machine work. The company also 
has under contract a new brass foundry, an 
iron foundry anda building for the manu- 
facture of glass globes. At present a large 
amount of work is being done for the 
Sprague Motor Company, and motors are 
being sent to other countries to considerable 
extent. Schenectady appreciates this busi- 
ness. 





{ATLWAY. 


For the Extension of the Electric 
System.—The West End Co. has placed an 
order with the Simplex Electric Company 
for the feeder wires to be used on the Frank- 
lin Park and Cambridge extensions of the 
electric roads. The Simplex Company 
shipped five car loads of wire West last week. 


The Electrical Supply Company, 
of Chicago, have just issued their new 
illustrated catalogue of electric light and 
power supplies, No. 560. Taken as a whole 
this catalogue is the most complete and care- 
fully prepared of any electrical trade book 
ever published. The company is a pro- 
gressive one—Excelsior is its watchword— 
and this catalogue is an expression of its 
business policy. The book is of 320 pages, 
handsomely printed on heavy paper, and 
illustrates only the latest and most improved 
electrical devices. It has not been used as a 
vehicle to dispose of old goods more or less 
obsolete in their character. To give this 
book more than a general trade interest, it is 
not made simply a catalogue of their stock 
goods. Many valuable tables, electrical for- 
mule and reliable directions for general wir- 
ing, have been compiled by the most practical 
and well-known electricians in the country, 
and embody the result of the latest electrical 
investigation. These features give the book 
an individuality and value possessed by no 
similar publication. An artistic cover has 
been especially designed for this book which 
is in keeping with its general artistic charac- 
ter. This catalogue will be cheerfully sent 
to any one in the trade upon application. 





thirds by direct and mense assignments to Arthur 
B. Griggs, Boston, Mass., and Polly Craig, De 
Funiak Springs, Fla. 

412,713 Fitting and hoisting gear for electric 
lamps; Wm. B. Sayers, Lisbon, Portugal, an 
Wilson H. Sturge. Birmingham, Eng. 

412,727 Secondary battery ; Hiram H. Carpen 
ter, Denver, Colorado. 

412,758 Electric circuit closing driver; Wm. C. 
Johnson, Jr., Lynn. Mass. 

42,818 Electrical switchboard ; James J. Wood, 
Brooklyn, N. Y. 

412,545 Push button; George E. Ely, Rochester, 
N. Y., assignor to Louis T. Riggs, same place. 

412,854 Dynamo electric John 
Kingdom, London, England. 

412,889 Electric terminal ; 


machine ; A. 


Chas. McIntire, New- 


ark, N. J. 

412,924 Electrical metal detector; Jesse F. Kes- 
ter, Terre Haute, Ind., assignor one-quarter to 
Owen E. Duffy, Washington, D. C. 

412.925 Electrically operated ice cutting machine: 
Frank E Kinsman, Plainfield, N. J. 

415,928 Governor or regulator for electric mo 
tors; Roderick McCrae. Baltimore, Md. 

412,932 System of distributing by alternating 
electric currents. 412,933 Discharge driver for 
dynamos; Oliver B. Shallenberger, Rochester, 
assignor to the Westinghouse Electric Co., of 
Pittsburgh. Pa. 

412,962 Incandescent lamp socket; Osborn P. 
Loomis, Somerville, Mass., assignor to the Loomis 


| Electric Manufacturing Company, N. Y. 








413.008 Alternating current machiae; Charles 
Zipernowsky, Buda-Pesth, Austro-Hungary. 

Something New! 

One, two, three, and 
four spindle drills for 
light work. 








The most useful 
patented improve- 
ment in drill presses 
for years is applied. 








Over 1,000 in use. 
Buy the latest and 
best. Special ma- 
chinery to order. 

Catalogue of fine 
tools free. 


Dwight Slate Machine Co. 


HARTFORD, CONN. 


OR SALE.—0ne 150 Incan- 
descent Light Dynamo, standard 
make. Address 
No. 510 WEST 7tb STREET, 
Davenport. lowa. 


ELECTRICAL CONTRACT WORK. 


Detailed Estimates Mad and Contracts Taken for 
BQuUIPMEN T 
OF COMPLETE 
STEAM AND ELECTRICAL PLANTS 
of any System of Arc and Incandescent Lighting. 
CENTRAL STATIONS, 


And ELECTRIC STREET RAILWAYS, operated 
overhead underground, or by storage batteries. 


Address — 
EUGENE T. LYNCH, Jr., Consulting Engineer, 


120 Broapway, New York. 
PELEPHONE CUMPAN Ic, transpose 


Circuit or Pair 


Spindles driven 
with single, endless 
belts. Large driving 
pulleys, tightenerand 
variable speeds pro- 
vided. 

















your Metallic 
Use 


Single or Metallic Circuits as required. 


Cables. all Conductors for 
Reduce Outlay for Cables nearly 50 
per cent. Save interest, depreciation 
and rentals, and secure latest im- 


proved Cables at lower prices when 























needed for actual service. Trans- 

position Plates, just patented. 
‘ 7 
2 
5 rH 
4 © 
5 2 
7 3 
8 ’ 
0 —* —* —*< 3 
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463 ik 
4 ‘4 





For terms and details, address, 


H. A. PITCHER, 


General Agent, 
Room 58, Garfield Building 
BROOKLYN, WN. Y. 
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ELECTRICAL MEASUREMENT 
Instruments and Batteries of 
the Very Highest Grade. 
Precision and Constancy, Quality and Finish 
the Best in the World. 
Catalogue of Standard Test Instru- 





Rooms 2and 4, University Building, New York. 








THE E. S. GREELEY & CO., 
5 ano 7 Dey St., New Yorn. 








, 
Estimates given and contracts made for Incandes- 
cent and Are Lighting, Electrical Street Rail- 
ways, &c. Steam and Electrical Plants 
of any system furnished complete. 


‘Standard Electrical Test Instruments, 


77 and 79 JOHN ST., 


NEW YORK CITY, 





AMMETERS 
vontuntsrs Manufacturers of and Dealers in 
AYRTOW & PERRY all kinds of 
NEW SPRING. 
covers ELECTRICAL, 


nometers, B 
and Rheostats. 


James W. Queen & Co. 
924 Chestnut St., 


WALTHAM 











SUPPLIES. 








WATCHES 


are the best for electricians, railroad men, | 

engineers and others whose vocation re- 

quires a watch that is both ahostesety non-— 
r. | 


magnetic and an accurate t: HAZAZER & STAN LEY, 


Manufactured and Warranted by the | ELECTRICAL HOUSE FURNISHINGS, 


AMERICAN WALTHAM WATCH GO, 32 &34 FRANKFORT STREET, 
WALTHAM, MASS. | NEW YORE. 


CLAE Es. 


DYNAMO. 


MANUFACTURED BY THE 


CLARH HBLHOCTRIC COMPANY, 
192 BROADWAY, NEW YORK. 
ARC LICHTING APPARATUS A SPECIALTY. 


THE WYCKOFF PIPE (0,, 


MANUFACTURERS OF 
WOODEN PIPES FOR 


UNDERGROUND ELECTRICAL WIRES. 


Woheve neg: seers lamba. R. R. Ties, 


WILLIAMSPORT, PENN 
THE FIRST REAL IMPROVEMENT IN POROUS. CUP BATTERIES, 
A GREAT STEP IN ADVANCE OVER THE OLD FORMS. 














SEND FOR CATALOGUE. 








E. M. F., 1.60 VOLTS._ 
AXO ” BATTERY COMPLETE 


with Jar adapted for Sealing. “AXO” POROUS CUP. 


The “AXO” is rapidly driving out all other Porous Cup Batteries. 
SEND FOR DESCRIPTIVE CIRCULAR, 





ments furnished upon application. | 


PEARCE & JONES 


Telegraph # Electric Lian 


‘DUST PROOF BELLS. 


EUGENE F. PHILLIPS, Presipent. WwW. H. SAWYER, Sec. & Evecrrician. 


AMERICAN ELECTRICAL WORKS, 


Manufacturers of Patent Finished 


py, ELECTRIC LIGHT WIRE, 


~— MAGNET WIRE, OFFICE & ANNUNGIATOR WIRE, 
RUBBER COVERED WIRE, LEAD ENCASED WIRE, 
TELEPHONE & INCANDESCENT CORDS. 


FARADAY CABLES. 


Office and antares, 67 STEWART STREET., » PROVIDENCE, R. q 


New York Office, 18 Cortiandt St., P. C. Ackerman, Agt. 
JAMES COOPER, Sec. & TREASURER. 











EUGENE F. PHILLIPS, Presipent. 


— PHILLIPS ELECTRICAL WORKS, LTD. 


Manufacturers of 





RUBBER COVERED WIRE, LEAD ENCASED WIRE, 
~S TELEPHONE & INCANDESCENT CORDS. 


FARADAY GABLES. 
Office, 204 James Street, MONTREAL, CANADA. 


FACTORY, ST. CABRIEL LOCKS. 


Detroit Electrical Works 


MANUFACTURERS OF 


ELECTRIC SUPPLIES, 


INCLUDING 


| Medical Batteries, Skeleton and Box Bells, Burglar Alarms, House 
Annunciators, Fire Alarm Boxes, Pins and Brackets. 


[nsulated Magnet, Telephone and Electric Light Wire. 
GEN ERAL OFFICES and FACTORY: 


DETROIT, MIcE. 


- PAR HoU- Muckani WATCHES, 











‘ SEE THAT 
AVOID em “Paillard’s Patent” 
ALL j “Balance 
Spring” 
"IMITATIONS, Tissanetinrall 





18 size full plate movement. 


| These Movements are of American Manufacture, and are the only American Movements 
made containing the Celebrated Paillard Inventions. 


The Best American Non-Magnetic Watch. 


| 
| D. W. Baker. 





Cyrus O. Baker, Jr. 


BAKER & CO., 


Importers, Melters and Refiners of 


PLATIN UO M, 


408, 410, 412 and 414 N. J. R.R. Ave., NEWARK; N, J. 
Platinum in sheet and wire, all sizes, and any degree of hardness. Scrap and native platinum purchased 


LOW PRIC 


Sa PEE LS 


INCANDESCENT LAMP Co. 








BATTERY LAMPS. 
HICH EFFICIENCY. 


SERIES LAMPS. 
LONC LIFE. 

















The Leclanche Battery Co. 149 W. 18th St. N. ¥. 


13 to 17 N. JEFFERSON STREET, CHICACO, ILL. 
LAMPS TO FIT ANY SYSTEM, ANY VOLTAGE OR CANDLE POWER, 
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JOHN STEPHENSON COMPANY 


TmIMITEeD, 


+ NEW+YORK. * 
Street Cars 


¢ RQ RR see 


Electric Nate, 


- Tae BEstT 


Disoue Leclanché Batteries 


ARE THOSE MADE BY 


J. H. BUNNELL & CO. 


OVER 200,000 USED IN THE PAST LR ala ALL GIVING ENTIRE SATIS- 


























ASK ANY ONE OF THE MANY USERS OF THE SAME. 


fH THE REASON WHY, is simply because our processes are the most perfect and our materials used 
in the manufacture are the very best selections that can be obtained. 


PRICES ALMOST, BUT NOT QUITE AS LOW AS THE RULING PRICES FOR INFERIOR MAKE. . 
Porous Cups, 35 cents, Subject to Discount in Quantity. 


E OF MANY: “WE ARE USINC ABOUT 6,000 OFLLS OF BATTERY ON OUR CIRCUITS, AND HAVE AS YET FOUND NOTHING <n To 
J. H. BUNNELL & CO.’S DISQUE LECLANCHE BATTERY 





Yours, Resp’y, CEO. W. ADAMS, Supt., The Boston Electric Association.’ 
106 ct 108 Liberty Street, NEVYT YORE. 


Send for our Latest Catalogue No. 6, of January, 1888. 


The PARKER-RUSSELL MINING a MFG C0. 4 ouldings fle 9 fs Ros ettes 
ana ce Willen ti a Se ° 


ST. LOUIS. WILLIAM B. McLEAN, 


UNIFORM IN QUALITY, LONG LIFEAND GOOD LIGHT. Wos. 1038 to 1050 33d ST., PITTSBURCH, PA. 


= hee 


TeNER ELECTRICAL CONSTRUCTION Co, 


14-20 Whitehall St., New York City. 


























CONTRACTORS FOR 


HIGH GRADE 
CONSTRUCTION WO 





* ok ‘ %* ie *s =|) co ok be a ve * 7 x * 











Gorrespondence of Electric Light Gompanies Solicited. 


Refer to some of the Most Prominent Buildings in New York Gity. 
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“THE KING OPEN-CIRCUIT BATTERIES” 


The ‘“SAMSON” BATTERY, Its Marvelous Working Power 
Like the Leclanche, 























Creates General Surprise, 


Came over from France, while 


and Its Recuperative Qualities 


is already a Great Favorite Are Immense. 

















among 
American Electricians and “THE BEST” 
Battery Users. OPEN - CIRCUIT BATTERY 
= is the one 





It is Constructed upon Which Does the Most Work 


And Lasts Longest, 
with the 
Least Trouble and Expense. 


Common Sense _ Principles, 
and 
Imitates no other Cell. 

















it has no Equal Hundreds who Use 


THE ‘“*“SAMSON’’ 
will tell you 
That it Fully Meets 
All these Requirements. 


In Strength or Durability. 





*“The Best”’ 
mee: F the Cheapest. 

















. S. LETTERS PATENT PENDING. 


THE ELECTRIC GAS LiGHTING CO. 35 ARCH STREET, BOSTON, MASS, 


LOUIS W. BURNHAM, Vice-President and Manager. 
SOLE MANUFACTURING AGENTS FOR THE UNITED STATES. 


NEW ENGLAND ‘THE Es. GREELEY & Co., 
BUTT C0., | 3 Nos. 5 & 7 Dey St., New Yourk 


Manufacturers and Importers of and Dealers in 
Providence, R. 1, | 


Telegraph, Telephone 
ene Electric Light Supplies 
Braiding Machinery 


AGENTS FOR 
FOR COVERING 














Cleveland Arc Light Cut Outs & Gang Switches 
Cleats, Rosettes, Moulding, Pins, Cross-Arms, 
Brackets. Insulating Tapes. 
Rubber, Porcelain and Glass Insulators 
WIRES OF ALL KINDS. 

Silk & Cotton Covered Flexible Conducting Cord 
of various sizes for Incandescent Lighting.e 
Spikes, Pole Steps, Lag Screws, Drive Screws, 

Turn Buckles, Ete. 


TELEPHONE 
ELECTRIC-LIGHT WIRE 








WwW, NEWWV YORE. 


‘ SINGLE AND DOUBLE For the Electrical Review’s New 
I Catalogue of all Electrical and Scien- 
» a tific Books. 





or vali alate 
for Sil — 
and Cotton Brai 


veve caserves 4 | HYDRAULIC PRESSES. 


SPECIALTY ALL VARINTIBS.- 
PUMPS, VALVES, ovas, aavene AND FITTINGS, 
PUNCHES, SHEARS, BUFFING MACHINERY, &o. | 
WATSON & STILLMAN, 
210 East 43p Street, New York Cry. 
Specia/ Attention to Electrical Work. 


W.R. OSTRANDER &CO. 
81, 234 95 ANY GT. NEW TORE, 
Manufacturers of 


SPEAKING TUBES, WHISTLES. 
OIATOR 
Electric & lis, 
FACTORY, 
De Kalb Avenue, 
BROOKLYN. 


Send for Illustrated 
Catalogue. 















Sperry Electric Company, 
j| Factory, 194 to 198 So. Clinton St, Chicago, IL 


MANUFACTURERS OF THE 


Improved Sperry High and Low Tension 
Systems of Arc Lighting, 


Claiming the Highest Efficiency, Reliability 
and Durability. Perfect Regulation. 





sag eS metre nig aged 


postage prepaid, on 
BOOKS ELECTRICAL L REVIEW PUB. COMPANY, 
Park Row, New York P. 0. Box. 3.329. 
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_ SELLING DEPARTMENT IN THE UNITED STATES. 
compounp. ese) TINY EI TH I) a ae ee 
16 Sizes, 5 to 600 H. P. Mot yet equaled by any form of Engine for GH, Westinghouse Building, 
HIGH FUEL DUTY AND SIMPLICITY. nicas 08 Chest [Se 
8ST. LOUIS, Washington Ave. 
STANDARD. °% 55," 3° | Valo arene tate 
8,000 in use in all parts of the Civilized World. OMAHA, a 1619 Capitol Avenue, F. C c ; vats 
L . } Gone = es noe 
ONT. E. Granite St. Machinery Co. 


JUNIOR. 6 Sizes in Stock, 5 to 50 H. P. . . SAN FRANCISCO, 21 and 23 Fremont St., Parke 
Se late [Ne Weslinghouse Machine Co Fexseeger ss aerenreeeets 
All sho aber. built gay jo Gauge wi Interchangeable Parts. PITTSBURGH. PA.U.S.A. Te es Leng ttc 


THE ARMINGTON & SIMS 



































HEADQUARTERS 


— IN — 
NEW YORK CITY Be cheap in al 


SMALL SPACE REQUIRED, 
MODERATE PRICE. 


OVER 2,500 ENCINES IN USE. 


STHMDARD MILLING MAGHINES. zum, mvents 


UNIVERSAL, LICHT, OR PLAIN FOR rR. , WHITE, 


HEAVY WORK. 


ALL SIZES READY FOR QUICK DELIVERY. 12 Pearl _ ( Room 6), BOSTON. MASS. 
; IMPROVED 













_— a re ed oan PATENTED MATERIAL 
EI. E. Garvin & Co., |=: POR STREET RAILWAY 


LAICHT & CANAL STREETS, NEW YORK CITY. 


SEND FOR 'TI.LUSTRATED CATALOGUE. 


ROADBEDS. 


BEST MATERIAL, LOWEST PRICES, 
CORRESPONDENCE SOLICITED. 














EUREKA CONSTRUCTION fHOMAS ASHBUBNER, Western Agent, Kansas City, Mo. 


Rolled any weight desired. Patent allowed. 
Sample Chair and Section of Rail Sent, Express Prepaid, to Prospective Purchasers, 


New Be Buckeye Automatic Cut-off Engines. 


25 to 1,000 H. P. 


ines are the combined result of long ex- 








in Use, Over 2,500, 








These en 
perience with automatic cut-off regulation, and most 
careful revision of all details. They are designed ane 

fm constructed for heavy and continuous duty at medium 

or | rotative speeds. Highest attainable Economy 

=. in Steam @onsumption and Superior regulation guar- 
Beeaganteed. Self-contained Automatic Cut-off Engines 12 to 200 
E, P. for driving Dynamo Machines a Specialty. Illustrated 
Circulars, with various data as to practical Steam 
AZ Engine Construction and performance, free by mail. 


Address BUCKEYE ENGINE CO., Salem, Ohio. 





+300 H — 
yay SMI ct THE JOHN T.NOYE MFC.CO. BUFFALO. N.Y. 


CHICACO OFFICE, 64 SOUTH CLINTON STREET. 






















SALES AGENTS: 


TELANES& BODLEY CO, x.soman, Sicmusneon Suman nn nomao Sate, 6 Ps 
y AUTOMATIC CUT OFF WA7VELLILIAMS «& POTTER, 


E N G i N E° 15 CORTLANDT ST., NEW YORE. 
oye A lg Engineers 4 Contractors, 


CONSTRUCTION OF COMPLETE 
——7~— PLANTS A SPECIALTY. CENERAL ACENTS, 


THE “HE LANE & BODLEY CO, 295.t29.27! WATER ST., STRAIGHT LINE ENGINES 


50 FRICTION 
CLUTCH PULLEYS 


— AND — 


b cuT-0FF COUPLINGS. 


They are now doing the heaviest and 

| most satisfactory work in the 
Electrical Light Plants. 

Saw Mills. : 

Flour Mills. 

Elevators and 

Packing Houses in the Country. 


Split Clutch Couplings and Pulleys a Specialty. 


POWER PLANTS 
Designed and Completely Equipped 











| ano Sgex oa 
= x 
Ss 8 





CHARLES R.VINCENT & CO., 
16 CORTLANDT STREET, NEW YORK, 


Ball High Speed Automatic Gut-off Engines 
MANNING VERTICAL TUBULAR BOILERS, 
Complete Steam Plants Furnished and Erected. 


JARVIS ENGINEERING COMPANY, 


OONTRACTING ENGINEERS for ERECTING COMPLETE STEAM PLANTS 


For Electric Lighting and Power Stations. 

















—: AGENTS FOR :— 





ARMINCGTON & SIM NCINES, 
SARVIS BOILER SETTING, ECLIPSE WIND a CO. 
to burn Anthracite Coal and Coke Screenings, a p 
NATIONAL FEED WATER HEATER, == ——— ie Send for July, 1889, Catalogue, and see 





where and by whom they are used. 


NATIONAL ROCKING and 


SHEFFIELD GRATE BARS. | PoND ENGINEERING Co., 


pia ENCINEERS AND CONTRACTORS. 


61 Oliver street, Boston. | Complete Steam Plants for Electric Light and Power. 
| Engines, Boilers, vane, Ben | Heaters, —— es ee om Belting, etc., designed 


reference to 
Our Extended Experience pone us to Guarantee Satisfaction. Send ‘for ] Kew Illustrated Pamphlet. 











SEND FOR NEW CATALOGUE. | ST. LOUIS, CHICAGO, KANSAS CITY AND OMAHA, 
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Economical Arc Lamps, 


{I FOR INCANDESCENT CIRCUITS. 











d 











iZ EN WHEN WRITINC PLEASE STATE VOLTACE AND SYSTEM USED. 

; FOR PRICES AND INFORMATION REGARDING OUR NEW AND IMPROVED 
| MULTIPLE ee MULTIPLE SERIES AND SEARCH LAMPS, 
Ue —- ADDRESS —______—_ 


THE ELECTRIC CONSTRUCTION AND SUPPLY CO., 18 Cortlandt Street, New York City 


OUR NEW ILLUSTRATED | [UA TasTaR eee LR 
Fleetric light if Power Gatalogue, JOHN#H. CHEEVER, Treasurer. 15 PARE ROW, NEW YORE 


The Oldest and Largest Manufacturers in the United States of 
> No. SGO. < ih | 


Replete with the most advanced ideas and suggestions personage —— VULCANIZED RUBBER |—— — 


proper material to be used for the construction and operation of| 
In every form adapted to mechanical pur- 


Electric Light and Power Circuits, and the opinions of scientific | 
MACHINE. BELTING, 


and practical electrical engineers. 
With Smooth Metallic Rubber Surface 


[= No purchaser of supplies for Electric Light and Power | 
This Company has Manufactured the 


Plants should be without one. | 
[@" Please refer to Catalogue and use trade numbers when) 
Largest Belts made in the World for the 
Now York: elevators at Chicago, Buffalo and 


cotauiiad it will do much towards prompt and _ satistactory | 
ew York 






































shipments. 


THE ELECTRICAL SUPPLY CO. = 


Eastern Office and Factories, Western Office and Warehouse, | = We astiaiataeetas tmediaee of Belting for 
ANSONIA, - - CONN. 117 RANDOLPH STREET, Blectric Light purposes, for use on Dynamos and Swift running machinery. 
| 











CHICAGO. SALESROOMS. 
Philadelphia, 308 Chestnut St., San Francisco, 14 & 16 Main St., 
Boston, 52 Summer S8t., Atlanta, 16 Decatur St., 
| Chicago, 151 Lake St. Detroit, 16-24 Woodward Ave,, 
| St. Louis, 907-911 North Main St., Baltimore, 12 North Charles St., 
| Denver, "5 601- 1611 17th St., Baffalo, 124-128 Washington St.» 
% Charleston, 160 Meeting St., New Orleans, 8-12 N. Peters Street, 
| Minneapolis, 28 South 24 St. Kansas City, 1311 & 1313 West 12th St. 
WORCESTER, TS: | Cincinnati, 161-165 West Pear! St. Richmond, 1206 East Main St. 
leveland, 176 Superior St 
MAKERS OF . European Branch, Hamburg, Germany, Pickhuben 5. (Freihafengebiet). 
i R 0 N e ST E E L Warerooms, 224-232 Canal St., 118-126 Walker St., 


MANUFACTURERS OF NEW YORK. 


lron and Copper Wire for Electrical Purposes, Manufactory, F.ushing & Carlton Avenues, Brooklyn. 


a | «(Omar eee 4.46008. 


Process. DESICNERS AND MAKERS OF 


The § dard with all Tel hh and Telephone C i j e . 5 ° 
spin tunsason ty Pane eegaph avn oer pe ene mance AGBLPOLOPS Combination Fixtures === 











— for electric purposes, has filled every requisition as regards strength, evenness of quality, an es 
conducti acit 
"Send for Price Lists and descriptive pamphlets, and “Hand-book of Wire in Electric Ser- UNSURP ASSED FACIL ILITIES 
vice.” Sent free on application. For producing the most appro for any system of 
New York Warehouse. Chicago Warehouse INCANDESCENT LIGHTING 
| . 
‘6 CLIFF STREET. 107 & 109 LAKE ST. Special designs furnished upon application. Suggestions from architects and 


decorators faithfully executed. 








Ld. “GOODRICH (HARD RUBBER © | Sort F AUBBER Gee 
AK RoE. | | ' | For ELECTRICAL eisai 


OIN 
Pure ‘RusseR Tare » Fric TION 


Manufacturers of ' <= — 


HARD RUBBER Coops | i Bs 8h, 
FoR ELECTRICAL PUPpOSes| .§ ee a 
QPECIALTIES OF ALL KINDS TO ORDER #€ Bf Gooorice Co. 


{ 
1 | 
a Bi AKRON RUBBER WORKS 
Seni he G l AKRON, OHIO 





_— 


S. Y¥. LHOMMEDIEU & CO., a Agents, pe Reade St., N. x | 8. ¥. 1’ HOMMEDIEU & CO., Eastern Agents, 65 Reade St., N. Y. 
E*ARADAYVY GARBON Co., 
ELEGTRIG LIGHT GARBONS, PITTSBURGH, PA 
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W. D. SARCENT, — — JNO. A. BARRETT, Vice-Preside Itin 
ng Electric 
E. H. CUTLER. Tre ra Manager. FRANK A. PERRET, Electrician. 


THE ELEN TRON MANUFACTURING GOMPART, 


COR. JAY & PLYMOUTH Daler spas. BROOKLYN, N. Y. 


fag) PERRET ELECTRIC MOTORS DYNaMos 


Automatically — — . heat aud Durability. 


















Laminated Field Magnets of Softest Charcoal Iron 


Z HICHER EFFICIENCY, 
CLOSER RECULATION AND 
SLOWER SPEED 


ARE OBTAINED THAN IS POSSIBLE OTHERWISE. 


= sm 
CAREFUL INVESTIGATION INVITED. — Ss 


THE BUTLER HARD RUBBER CO. 


No. 33 MERCER STREET, NEW YORK, 


Manufacturers of Hard Rubber Goods of Every Description Including the Celebrated 


NARD RUBBER BATTERYGELLS 


MANUFACTURED UNDER KIEL’S PATENTS FOR 


STORACE AND PRIMARY BATTERIES. 


CHEAPEST AND BEST CELLS IN THE MARKET. 


Also SHEET, ROD AND TUBINC (Kiel’s Patent), for ELECTRICAL PURPOSES at REDUCED PRICES. Standard 
quality Sheet, Rod, Tubing, Insulator Hooks, Key Knobs, Switch Handles, Telephone Receivers and Battery Syringes 
constantly on hand. Hard Rubber Specialties of all kinds made to order. Send for Prices and Estimates. 


For Sale by CENTRAL ELECTRIC CO., CHICAGO, ILL. 


Dart Etectric Licht GomPaAnY, 
Executive Offices, (15 BROADWAY, New York. 


Electric Railways and Power Stations, 


STATIONARY MOTORS, STORAGE BATTERIES. 
DYNAMOS, 1 to 250 H. P. MOTORS, * to 100 H. P. 


WORKS, JERSEY CITy, N. J. 


“G. &G.” Electric Motor Gompany, 


402 & 404 GREENWICH STREET, NEW YORK. 


ALL STANDARD SIZES OVER 6,000 NOW IN USE 


EL Th 1 i Ni AR as yimiS IN THE UNITED STATES, 


Running Sewing Machines, Ele- 
From !s H. P. to 40 H. P. 


m.. vators, Printing Presses, Venti- 
Sf lating Fans, Blowers, Coffee Mills, 

NEW ENGLAND OFFICE: 32 Oliver Street, Boston. 3 CHICAGO OFFICE: Phenix Building. 

PHILADELPHIA OFFICE: 301 Arch Street. * CINCINNATI OFFICE: 99 West Fourth Street. 














4 Polishing and Crinding Tools, 
etc. 
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CHICAGo. 








We have added to our list of ELECTRIC 3ELL SUPPLIES a new 
Needle Annunciator which we call our ‘No. 2.” ANNUNCIATOR. 
It is attractive ih appearance and well made, and we believe is what 


has been wanted, namely: 


An Annunciator which is Cheap in Price but not Cheap in Appearance. 


We propose to furnish Electric Bell Supplies, which can be relied 
upon, at low prices, and will take pleasure in making quotations. 


WESTERN ELEGTRIG GO., 


wNEw7T WoRkEz:. 





76 Market Street, THE LEHIGH VALLEY 





BAIN, 


General Electrical Work, in all branches of 
Electrical Engineering. Consultation, eto. 
Correspondence confidential. TRY ME. 


WORKS, PERTH AMBOY, N. J. 
Office, Foot of Washington Street, 


Creosoted Lumber, oy Seer Conduits, Tele- 
graph Poles, Piling and Ties Furnished. 











The Celebrated BALL DYNAMOS and LAMPS 


— FOR — 


ARG AND INCANDESCENT LIGHTING. 


This System is mechanically and electrically 
perfect and produces a steady, white and noiseless 
light with the minimum of expense, both as to the 
power required and the cost of repairs. 


For descriptive Circulars or Testimonials, address 


BALL ELECTRIC LIGHT CO., 
18 Cortiandt St., N. Y. City. 


EDISON AUTOMATIG DYNAMOS 


GIVE ABSOLUTELY PERFECT REGULATION, 


Recent tests of four Edison Automatic Dynamos in multiple arc show con 
stant pressure at the lamps with load varying from no load to full load, without any 
udjustment of brushes, regulators, or any parts whatever 

Specially adapted for lighting Theatres, Hotels, Asylums, Stores, etc. 

Among the plants in which the Edison Automatic Dynamos have been 
installed may be mentioned the following : 

Drexel Building, Philadelphia, 2,000 lights. 

Barnes, Hengerer & Co., Buffalo, 1,600 lights. 

Star Theatre, Buffalo, 800 lights. 

National Theatre, Philadelphia, 1,000 lights. 

United States Cunboat ‘“‘ Yorktown,”’ Cruisers ‘“‘ Balti- 
more’’ and “‘ Charleston,”’ and Steamer ‘‘ Pensacola,’”’ and 
a number of other plants. 

Edison Automatic mos are now being installed as follows: 

New Depot of the Central Railroad of New Jersey, at 
Jersey City, 2,000 lights. 

Steamer “‘ Puritan,” of the Fall River Line, 1,600 lights. 


Send for Circulars on any class of isolated or Central Station Lighting. Estimates and 





FACTORY: 
Oth Ave. & 27th St., New York City. 











Specifications Promptly Furnished. 


THE EDISON UNITED MANUFACTURING COMPANY ; 


6S Fifth Aweonue, New Work, 








eure D 





ontcaco, Ll, CREOSOTING CO. 


JERSEY CITY, N. J. 








NATIONAL 

















iberty Monthly, 
Vol. Vv. 118 Li 8t., New York. $2.00 Per Year. 
THE CONTENTS. Is the Best Ad- 
Each issue contains 120 or more, 
STREET RAILWAY including 80 pages of reading matter and vertising Medium 
illustrations h h hich to 
JOURNAL, | A Directory of Street Railways in * a. eee 
113 Liberty Street, | the United States and Canada. reach Street Rail- 
7 *| A Directory of Manufacturers of |... 
NEW YORK. street railway appliances and materials. ys. 





Franklin 8. Carter, Chas. M. Wilkins, E. Ward Wilkins 


TRADING AS& 


PARTRICK & CARTER, 


MANUFACTURERS AND DEALERS 


ELEC TRICALS SUPPLIES, 


SOLE PROPRIETORS PATENT NEEDLE ANNUNCIATORS, 


114 South Second Street, 


Established 1867. PHILADELPHIA, PA. 





Patent Needle Annunciators, Burglar Alarms, Electric Bells, 
Bronze, Nickel and Wood Pushes, Door and Window Springs, 
Electric Matting, Automatic, Ratchet and Hand Light Burners, 
Spark Coils, Keys (Wood and Nickel), Compound Pushes, etc., etc. 


Door Pulls and Attachments, Automatic Drops, Magneto Bells, 
Buzzers, Batteries (all kinds), Foot Pushes, Pear Pushes, Desk 
Pushes, and all Supplies for Electric Bell Work. 


Telegraph Instruments, Registers, Relays, Keys, Sounders, 
Learners’ Outfits, Medical Batteries and Appliances, Induction 
Coils, Motors, Storage Batteries, Hydrometers, Bluestone, Salam- 
moniac, Zinc, Copper, etc. . 


Climbers, Pliers, Screw Drivers, Bits, Augers, Vises, Tool Belts, 
Tooi Bags, Splicing Irons, Clamps, Electro-Plating Outfits, Electric 
Light Supplies, Wires ot all kinds, Tape, Insulators, Cross Arms, 
Brackets, Pole Steps, etc. 





=" Send for our new 1889 Catalogue, and if in the trade inclose 
business card for discount sheet. 





CARTE ON CO 


CLHEVEALAND, OHIO. 








MANUFACTURERS OF 


ELEGTRIG LIGHT GARBONS AND BATTERY MATERIAL. 
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4 Central Electric Company. 
Samm N/> 


Annunciator Wire, Office Wire, Under- 
writers Wire, Magnet Wire, Bells, Annun- 
ciators, Burglar Alarms, Push Buttons, 
insulators, Pins and Brackets, Cross Arms, 
Step Irons, Compound Soldering Salts, etc., 





a* 


TBADE MARK. 


GENERAL WESTERN AGENTS, \ See 
THE OKONITE GOMPARNY. oevsnsewincn Orders filled promptly and carefully. 











Wien Coban Tape Cer Taming Condes 69 LA SALLE STREET, CHICAGO. ©... 
THE ONLY AWARD CIVEN FOR ELECTRIC RAILWAYS 


PARIS Ex POSITION — oF 1S3SBQ, 


WAS A GOLD MEDAL PRESENTED TO THE 


SPRAGUE ELECTRIC RAILWAY AND MOTOR COMPANY, 


FOR THE MOST PERFECT SYSTEM OF ELECTRIC RAILWAY EQUIPMENT. 
sen Agee, Ns Vives ent. 


EVES, Séc'y and Treas. SPRAGUE — RAILWAY AND MOTOR COMPANY, 16 & 18 Broad Street, New York. 


CONTINENTAL DYNAMC co. 
vitae ete 1azaemnsr, YON A.ROEBLINGS SONS CO. 


42 EXCHANGE PLACE, 162 & 164 W. 27th ST. 


Cc. SCHUMACHER, Prest. V. SCHALLER, Treas. P. CLAUS, Supt. *~-- MANUFACTURERS OF 


Underwriters, Weatherproof, 
Office and Annunciator Wire. 


MACNET WIRE=> 


‘ = AND ALL OTHER KINDS OF 
—€ | nsuiaied Fiecirig Wires and javies. 
m rang = == = Goi 


Hard Drawn and Soft Bare Copper Wire. Galvanized Telegraph Wire. 
PLAIN AND GALVANIZED WIRE OF EVERY DESCRIPTION. 


Iron, Steel, Copper and Galvanized Wire Rope. 


E. H. 
F. J. 
H. S. 








ill 


DYNAMO § LECTRIC 











ADVANTACES CLAIMED: 





Simplicity and Solidity of Construction. JONN A. ROEBLING’S SONS GO., 
Compactness and Small Size. NEW YORK OFFICE AND WAREHOUSE, 117 & 119 LIBERTY ST., 
High Efficiency and No Waste of Power. H. L. SHIPPY, Secretary. 
No Magnetism Outside. ; 
Accessibility of the Different Parts. Chicago Office & Warerooms, | WORKS: San Francisco Office & Warerooms 





8 California St., 


Lower Cost than all other known Dynamos. 171-173 Lake St., 
S.V. Mooney, Manager. 


Geo. C, Bailey, Manager. | 


TRE“ITON, N. J. 





For the Electrical Review’s New 
Ww R LIT T =. Catalogue of all Electrical and Scien- 
ny BONT I 


EVV YORE... 





AWARDED THE-CRAND) PRIZE 


cu UT OFF ENGINE 


MADE ONLY 
GINEC 
THE “BALL ENP aan 


fastern Agents, C. R. Vincent & Co., Room 16, 
| 15 Gortiande St., New York. 





PESEND FOR THIS BOOK == ——— 











BROWNLEEB & Co. 
DETROIT, MICE. 
DEALERS IN 
(CEDAR TELEGRAPH POLES 


MANUFACTURERS OF ¥ 





Cross Arms, Pins and Brackets. 
Cedar Ties for Electric Railways, 


AT LATE PARIS EXPOSITION. 
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SAWYER-MAN ELECTRIC CO. 


510 to 534 West 23d Street, 
NEW YORK. 


A 


SEND FOR NEW CATALOGUE OF 


Incandescent Lampsan supplies 


ELECTRIC AND COMBINATION FIXTURES. 
Series Lamps and Sockets. 


— ee SL 


——— DENCE SOLICITED. 










































ps - DISTRICT TELEGRAPH SUPPLIES. 
MORE a) 
POWER < 5 
USING sas All Styles of Gall Boxes, Relays, Gongs, ) 
(ues _= = Te Registers, Switches, 
ec s ae A 
= SH ka Cy uN aA Ticket Cases, Batteries, cit. 
cenas r | =* - e34 West eg 3 T..c9R bg a Diagrams for erecting Dist ric t Te sles egraph Systems fur- 
WHEEL - = ; SPRINGS nished FREE with the Outfit. 











| Magneto Bells and Generators, Battery 


ROYCE & & MAREAN, Bells, Push Buttons. 
EVERYTHING KNOWN TO THE TRADE. 


ELECTRICAL APPARATUS ATALOGUE FREE 
Tolograph ad Toteptone Supplies, VIADUCT MFG. C0., Baltimore, Md. 


No. - Penna. Avenue, 
THE BILLINGS -- SPENCER COMPANY, 


The Michell Vance Company | gg ARITORD. CON e 








JAMES LEFFEL & Co. 


SPRINGFIELD. O.. on 110 LiBerTy ST., N.Y. 








PURE COPPER GOMMUTATOR BARS 


ariennaacomtingggreat a sete apte ee | L | FOR ELECTRIC MOTORS OR GENERATORS, 
RSLS: ATED! SS Hf STEEL COMMUTATOR RINGS AND NUTS, 


ARTISTIC * STEEL WRENCHES AND EYE BOLTS. i 


Eleriralir’s & COMbINtION FIXTUDES Feuerstein 


FOR ANY SYSTEM OF INCANDESCENT ELECTRIC LIGHTING. = EDT FLEGTRIGAL DIRECTORY For 1889 


The feeling is growing that these goods should be 
specially adapted to the light medium; to meet this want | PRICE, 85.00. 
New Designs of Artistic merit and unexcelied finish have 
been originated which commend themselves to intending 








The best and most permanent medium for advertisers in the electrical 
eld 


purchasers, being shown in Parlors illuminated by Elec- The work reaches every electric light and power company in the coun- 
tric light. try, besides telegraph and telephone companies. 
Architects and Decorators Designs and suggestions This year’s issue enlarged and improved. 
Cn en ae  Nehional Maude Light Asschigtion, poslel tohien besser ie 
sone cohrorbeciae sir. SAL-BEROCES, | Send orders tee 50 ies of book, and for advertising space to STAR 
24th & 26th Sts. & 10th Ave. No, 836 & 838 BROADWAY, | IRON TOWER CO., Publishers of 


NEw YORK. American Electrical Directory, Fort Wayne, Ind. 
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EXGELSIOR ELEGTRIC GO., 


WILLIAM HOCHHAUSEN, ELECTRICIAN. 


+«{ FOR kel MOTORS Ae be 


WOUND FOR ANY CURRENT. PHEREHOCT AUTOMATIC REGULATION 
HIGHLY EFFICIENT AND ECONOMICAL. CONSTANT SPEED UNDER ALL LOADS. 

















OFFIGE, 115 BI BROADWAY, N.Y. WESTERN OFFIGE, {1 iE. ADAMS ST., GHIGAGO. 


HOLMES, BOOTH & HAYDENS, 


MANUFACTURERS OF 


BARE AND INSULATED WW i1IRE, 


Underwriters’ Copper Electric Light Line Wire, handsomely finished, highest conductivity. Copper Magnet Wire, Flexible Silk, Cotton and Worsted 
Cords for Incandescent Lighting. Round and Flat Copper Bars for Station Work. Insulated Iron Pressure Wire. 


k PATENT “K K ” LINE WIRE # SS 


For Electric Light, Electric Railways, Motors, Telegraph and Telephone Use. 
Agents for the WASHINGTON CARBON Co., 
FACTORIES: WATERBURY, CONN. 









































J. L. BARCLAY, Selling Agent, NEW YORK OFFICE, 25 Park Place, 
THE ROOKERY, CHICAGO, ILL. THOS. L. SOOVILL, NEW YORE AGENT. 
ON BIsBOCTRICAL SUBITIECTS | 
Will be mailed to any address, postage prepaid, on receipt of price, Addres ‘Man f 
BOOKS ELECTRICAL REVIEW PUB. COMPANY, | | utacturers or. 


Park Row, New York, P. 0. Box, 3,329, ® 


Bernstein Flectric (fo. 
INCANDESCENT LAMPS 


—— FOR -— 


ARC LIGHT CIRCUITS, 


SIMPLE. RELIABLE. DURABLE. 


The only safe socket for series lamps and the 
only socket having insulating material for the 
outside parts. 








18 Fulton Street, Brooklyn, E, D. 


H.E.&C. BAXTER, 














Send for Illustrated Catalogue. For the Electrical Review’s New 
Catalogue of all Electrical and Scien- 
tific Books. 


620 Atlantic Ave., BOSTON. W 


CHICAGO OFFICE, 80 ADAMS ST., GEORGE CUTTER, Agent. is RITE Row, NEV YORE. 


> 
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DEY STREET, 
O. E. MADDEN, President. 





ON PORCELAIN BASE.) 





All kinds of Bare and Insulated Wires and Cables, Batteries 
Bells, Annunciators, Burglar Alarms, etc., 
Insulators, Pins, Brackets, Cross 
Arms, etc. 





INCANDESCENT LAMPS of best 
make to fit any socket. 

CARBON POINTS of best Foreign 
and Domestic Manufacture. 


ELECTRIC LICHT ‘‘SWITCHES,”’ 
‘*CUT-OUTS,”’ etc., of best and 
latest design. 

WHITEWOOD MOULDING and 
CLEATS at low prices. 

READY FOR DELIVERY, a fine 
stock of well- seasoned and 
straight Cedar, Chestnut, and 


Norway Pine Poles, from 25 to 65 feet 
long, 6 to 9 in. tops. 


NEW CATALOGUE JUST PUBLISHED. 


Estimates Cheerfully Furnished. 
Correspondence Solicited. 


In Fact, EVERYTHING in the ELECTRICAL LINE 


MAIN LINE BLOCK. Discount Sheet furnished to any one in the 
ON PORCELAIN BASE.) Trade on Application. 











Empire City 


MANUFACTURERS 


E LEGTRIGAL 


OF EVERY 


BRANOH BLOCK. Electric Light, Telegraph 











Etectric Co. 


NEW YORK. 
E. T. CILLILAND, Vice-President. 


AND DEALERS IN 


SUPPLIES be 


DESCRIPTION FOR 


and Telephone Companies. 





ELECTRIC BELLS of best quality, also Batteries. 

E. L. CUT-OUTS AND SWITCHES on Porcelain 
bases. 

The ‘‘UNEXCELLED” NEW “‘ STODDARD ”’ CEILING 
CUT-OUT ROSETTE. We are headquarters for this 
most excellent cut-out, and keep them in stock in large 
quantities. Will be pleased to quote prices on these, 
and also other forms of ‘‘Cut-Outs” and Electric 
Light Material. 

“INCANDESCENT LAMPS” of superior quality, to 
fit any socket and of any voltage, we can furnish at 
very reasonable prices. Please send for quotations. 

The “‘ HARDTMUTH EMPIRE ”’ Carbons are unsur- 
passed in quality. We willsend you a package of 50 
pairs of these celebrated carbons (;% or 144 in. dia.) 
for trial, at about the same rate as price per thousand. 

OUR NEW ‘‘TRIPLE POINT’? RUBBING CON- 
TACT PUSH BUTTON is just the thing, and very rea- 
sonable in price. 

Our new “ WEATHERPROOF and FIREPROOF ”’ 
Wire is meeting with much favor; price is very 
reasonable. 


EMPIRE CiTyY BLHCTRiIc ComMprany. 





| 


oe Porcelain Electrical Supplies and Specialties, | 


MANUFACTURED BY 


» EMPIRE CHINA WORKS, — 
1156 Greene St, GREENPOINT, BROOKLYN, ED... 


Our Ware is HARD PORCELAIN, the BODY an d GLAZE IDENTICAL, 

















THE PUBLIG 


and GUARANTEED NON-CONDUCTIVE for all ELECTRICAL PURPOSES. | we have sued the LECL ANCHE B ATTERY CO., i in 


that 


— the U.S. Circuit Court, for making and selling 
a os eck a b4ee) = batteries which infringe our 


| REG.TRADE MAR RKS INGOTS, CASTINGS & MANUFACTURES 
THE PHOSPHOR BRONZE SMELTING CO. LIMITED 

; = 512 ARCH ST Put ADELPHIA Pa.U.S.A 

| § ORICINAL b ACTURERS OF PHOS 

Ez BR RONZE IN TH E UN gph OWNE! 


Patent No. 405,246, 





ASBESTOS CEM ENT FELTING, 
FOR LAGGING LOCOMOTIVES, Erc. 
SECTIONAL PIPE COVERING. 
ASBESTO-SPONGE NON-CONDUCTING COVERINGS. 











and that corporations or persons having in use or 
vending such batteries, are incurring liability 
therefor. 


IN THE EVENT OF A FAVORABLE JUDC- 
MENT, WHICH WE CONFIDENTLY EXPECT, 
WE SHALL EXACT FULL DAMACES FOR 
EVERY CELL. 


Law Telephone Gompany, 


85 JOHN STREET, WILLIAM A. CHILDS, President. 
New York, September |7, 1889. 
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The Thomson-Houston System 


oon SSeS re} 3 —_— = 


SHINGANDESCENT +: LAGHTING:<: 


By Alternating Current Apparatus. 























COMPLETE—DURABLE—RELIABLE 
Its Superiority Attested by its Constantly Increasing Use. 








THOMSON-HOUSTON ALTERNATING CURRENT DYNAMO AND EXCITER. 


DYNAMOS OPERATING 650 and 1,300 16 c. p. LAMPS. 


Simple in Construction, 
Automatic in Regulation, 
Economical in Operation, 
KRPerfect Ventilation of Armatures, 
Spherical Bearings, 
: Interchangeable Parts. 


TRANSFORMERS, LAMPS, SOCKETS, CURRENT INDICATORS, METERS, LIGHTNING ARRESTERS, 
POTENTIAL INDICATORS. 


COMPLETE STATION EQUIPMENT. 








THE THOMSON-HOUSTON ELECTRIC CoO., 


620 ATLANTIC AVE., BOSTON, MASS. 148 MICHIGAN AVE., CHICAGO, ILL. 
WALL and LOYD STREETS, ATLANTA, GA. 
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THE EDDY ELECTRIC M’F’C Co. 


MANUFACTURERS OF 


AUTOMATIC ELECTRIC MOTORS, 


In all sizes, from 1-2 H. P. upward; High Efficiency ; Perfect Regulation; Superior Workmanship ; 
Ease of Management; Remarkable Simplicity, etc., ete. 


DYNAMO ELECTRIC MACHINES, 


For Electro-Plating, Electrotyping, Oopper Refining, Etc. No Reversing. No Water. No, Noise. No Spark 
SATISFACTION GUARANTEED. 


THE EDDY ELECTRIC MFG CO., WINDSOR, CONN. 


NEW YORK, 33 Church St., BOSTON, II! Arch St., PHILADELPHIA, 506 Commerce 8t., 
CHICAGO, 42 La Salle St., KANSAS CITY, Rialto Building, NEW ORLEANS, 106 Carondelet St. 

















RS oF rE aie CO SHADES “Ls 
FN » Ric cuT, OP 


THACKARA MANUFACTURING 6CO., 




















Nos. 50, 52 & 54 Plum &t., CINCINNAT!, 0. 


Please send for Prices and Discounts. 


Philadelphia, Pa. 


ell 
Sy Fone We, THE 


FIRE, ACID, AND WATERPROOF. GRIMSHAW TAPE. ' . 
NEW YORK INSULATED WIRE GCo., 
es Gave, Soermaery Sole Manufacturers, 
W.B. Dowsn, Treasurer.” @497@95 | BROADWAY, N- Y. t r il Hilf Ona 


India-Rubber and Gutta-Percha Insulating ql 95 MILK ST., BOSTON, MASS. 


ALL KINDS OF INSULATED WIRES AND CABLES. 








Fy j «Q ” = 

i, Powell’s Patent “Signal” =. nan 5 

=6h 3 | 

it <b ‘DYNAMO OILERS. {Meg 

=s. = 

Eee" e : e3 | DESIGNERS AND MAKERS OF 
3g >i $$ THE BESTIN THE WORLD. 2 ae | 

~ ow oi <= es a | 

pied 7 Sight chamber is fitted with square window 3 Er 

235 @ panes, which are secured by brass end plates, & Be jot 

pe ®, and can be removed for inspection, cleaning 4 oe | es 

232 & or repairs, at any time, while the machine is. § a< | 9 

225 5 running. Ze | 

cy a MANUFACTURED BY ' 5 For any Incandescent System. 
ie : THE WM. POWELLCO, { zs | 

=s a 3 : 

= Ss e 

= 

to] 


*poz18}s 

















uaran ive sal ices under adapted for 
on SEs Sener erin sole goat eat or beh, | This Company owns the Letters Patent granted 
PRICES AND SAMPLES ON APPLICATION AT to Alexander Graham Bell, March 7th, 1876, No. 


No. 159 Front Street, New York Gity. 174,465, and January 30, 1877, No. 186,787. 
ws - ; : ; oe of Speech by all known forms 
j |o CTRICSPEAKINGTELEPHONESinfringes 
(lolumbia fol ege oot Electric Gas Lighter. the right secured:to this Company by the ave 
SCHOOL OF MINES te Gan Lighting, nose | patents, and renders each individual user oftele- 
peg a be ; and fixture wiring. are phones, not furnished by it or its licensees, re- 
ELECTRICAL ENGINEERING 


dispensed with. sponsible for such unlawful use, and all the conse- 
Has been established, oper to graduates of the 


intependone pn aed quences thereof and liable to suit therefor. 

















grade at  tanings the fll course wil oocugy formation will be given 
pth ewan Po Lge gaelic aa Liberal te ' ON HLBOTRICALI suBsmoTs 
For circt alars Sony to —_ Schoal of Mines, Tmsto agents, . > ‘Wil be mailed to any address, postage prepaid, ca receipt of 
etme Seg nw Root Electric Gas! Lighting Co, ELECTRICAL REVIEW PUB. COMPANY. 
Rooms 612, 618 and 6}4, 225 Dearborn St., Chicago: $ Park Row, New York, P. 0. Box, 3,329, 


Acting President. 
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Fort Wayne Electric Company, 


FORT WwiaYyYNE, IND 


The most carefully worked out and Complete AKtvitidieg System 
of Electric Lighting in existence. 
ARMATURES AND GONVERTERS GUARANTEED. 


12 16-candle-power Lamps to the mechanical horse power guaranteed 
CORRESPONDENCE SOLICITED. 


















MANUFACTURERS 


OF THE 


Slattery Induction System 


OF INCANDESCENT LIGHTING, 





ie WOOD” SYSTEM 

SLATTERY ovnante. a we CONVERTER. OF ARC LIGHTING. seul 

IWiain Office and works, F*ort wayne, Imad. 
NEW YORK OFFICE, Rooms 25 and 27, 115 BROADWAY, 


a. CC. ADAMS, Manager. 
Manhattan Electric Light Co., 511 Broadway, Sole Licensees and Agents for N. Y. City and Brooklyn 


CHICAGO OFFICE, 185 Dearborn St., PHILADELPHIA OFFICE, 907 Filbert St., SAN FRANCISCO OFFICE, 217 Sansome St. 


W. J. BUCKLEY, Manager. ‘G. A. WILBUR, Manager. 
FE. ADAMS SUC’S, CITY OF MEXICO. 


The Perkins Eleciric Lamp Go. 


314 PEARL ST., HARTFORD, CONN. 


MANUFACTURERS OF THE 


Perkins Incandescent Lamps and Sockets. 
































Lamps of any Voltage. 
Lamps of any Candle Power. 
Lamps to Fit any Socket. 











GORRESPONDENGE SOLIGITED. 


Chicago Office: W. G. Halm, 54 Franklin Street. 











